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(54) DEVICE AND METHOD FOR GRADATION DISPLAY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To conduct a correct compensation for 
luminance signals and to greatly increase the dynamic image spurious 
profile prevention effect by determining the combination of the light 
emitting subfields, which are suitable in generating the desired 
luminance in a present frame from the past subfield light emitting 
history, and the luminance signals in the present frame. 
SOLUTION: A light emitting subfield storage section 22 stores the light 
emitting subfields of the past frames which consists of a previous 
frame or the previous frame and the frame that is one of the frames 
existed before the previous frame. A light emitting subfield determining 
section 21 is provided with a ROM 25 in which the data, that indicate 
which subfield should be light emitted in order to generate a desired 
luminance given by the luminance signals, are beforehand stored as 
the table corresponding to the subfield light emitting pattern in the 
previous field. Then, a determination is made for the combination of the light emitting subfields which are 
suitable to generate the desired luminance in the present frame. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] Gradation display which is characterized by providing the following and which divides 1 field period into 
two or more subfields, and displays gradation with the combination of the subfield. A luminescence subfield storage 
means to memorize the luminescence subfield in the frame of the past which consists of a front frame or a front frame, 
and at least one frame before this front frame. A luminescence subfield determination means to determine the 
combination of the subfield luminescence history of the past memorized by this luminescence subfield storage means, 
and the luminescence subfield which is suitable for generating desired brightness in the present frame from the 
luminance signal in the present frame. 

[Claim 2] It is the gradation display characterized by being a means to memorize only a luminescence subfield [ in / a 
front frame / on gradation display according to claim 1 and / in the aforementioned luminescence subfield storage 
means ]. 

[Claim 3] Gradation display which is characterized by providing the following and which divides 1 field period into 
two or more subfields, and displays gradation with the combination of the subfield. A luminescence subfield storage 
means to memorize the luminescence subfield in the frame of the past which consists of a front frame or a front frame, 
and at least one frame before this front frame. A luminance-signal storage means to memorize the luminance signal in 
the frame of the past which consists of a front frame or a front frame, and at least one frame before this front frame. 
The subfield luminescence history of the past memorized by this luminescence subfield storage means and this 
luminance- signal storage means, and the history of the past luminance signal. A luminescence subfield determination 
means to determine the combination of the luminescence subfield which is suitable for generating desired brightness in 
the present frame from the luminance signal in the present frame. 

[Claim 4] It has the following, the aforementioned luminescence subfield determination means The subfield 
luminescence pattern in the frame of the past in adjoining L pixels (L is the two or more natural numbers) is read from 
the aforementioned luminescence subfield storage means. From this subfield luminescence pattern and the luminance 
signal in the present frame in the aforementioned L pixels Each aforementioned L pixel is received in the combination 
of the luminescence subfield suitable for aforementioned generating L pixels of desired average brightness as a whole 
in the present frame. Gradation display which is characterized by being a means to determine and which divides 1 field 
period into two or more subfields, and displays gradation with the combination of the subfield. A luminescence 
subfield storage means to memorize the luminescence subfield in the frame of the past which consists of a front frame 
or a front frame, and at least one frame before this front frame. A luminescence subfield determination means to 
determine the luminescence subfield in the present frame. 

[Claim 5] It has the following, the aforementioned luminescence subfield determination means The luminance signal in 
the front frame in adjoining L pixels (L is the two or more natural numbers) Read from the aforementioned luminance- 
signal storage means, and from this and the luminance signal in the present frame in the aforementioned L pixels Each 
aforementioned L pixel is received in the combination of the luminescence subfield suitable for aforementioned 
generating L pixels of desired average brightness as a whole in the present frame. Gradation display which is 
characterized by being a means to determine and which divides 1 field period into two or more subfields, and displays 
gradation with the combination of the subfield. A luminance-signal storage means to memorize the luminance signal in 
a front frame. A luminescence subfield determination means to determine the luminescence subfield in the present 
frame. 

[Claim 6] A luminescence subfield storage means to memorize the luminescence subfield in the frame of the past 
which consists of a front frame or a front frame, and at least one frame before this front frame in the gradation display 
which divides 1 field period into two or more subfields, and displays gradation with the combination of the subfield. At 
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least one frame before a front frame or a front frame, and this front frame. It is the gradation display equipped with the 
above, and is characterized by being a means to determine the combination of the luminescence subfield suitable for 
aforementioned generating L pixels of desired average brightness as a whole to each aforementioned L pixel. 
[Claim 7] The unit of the pixel which determines a luminescence subfield as either of the claims 4, 5, and 6 in the 
gradation display of a publication, gradation display characterized by L pixels being 2 pixels. 

[Claim 8] It is the gradation display characterized by having a means to determine the combination of the luminescence 
subfield in each pixel so that the pixel more brightly displayed compared with a luminance signal [ in / each pixel / on 
gradation display given in either of the claims 4, 5, 6, and 7 and / in the aforementioned luminescence subfield 
determination means ] and the pixel displayed more darkly may be arranged in the shape of a checker board on a 
screen. 

[Claim 9] It is the gradation display characterized by being a means by which the aforementioned luminescence 
subfield determination means determines the luminescence subfield in each pixel in gradation display according to 
claim 1 to 8 using a perceptron neural network. 

[Claim 10] The gradation method of presentation characterized by determining the combination of the luminescence 
subfield suitable for generating desired brightness in the present frame in the gradation method of presentation which 
divides 1 field period into two or more subfields, and displays gradation with the combination of the subfield from the 
luminance signal in the luminescence subfield luminescence history in a frame and the present frame of the past which 
consists of a front frame or a front frame, and at least one frame before this front frame. 

[Claim 1 1] In the gradation method of presentation which divides 1 field period into two or more subfields, and 
displays gradation with the combination of the subfield The subfield luminescence history of the past in the frame of 
the past which consists of a front frame or a front frame, and at least one frame before this front frame, The history of 
the luminance signal of the past in the frame of the past which consists of a front frame or a front frame, and at least 
one frame before this front frame, The gradation method of presentation characterized by determining the combination 
of the luminescence subfield which is suitable for generating desired brightness in the present frame from the 
luminance signal in the present frame. 

[Claim 12] In the gradation method of presentation which divides 1 field period into two or more subfields, and 
displays gradation with the combination of the subfield The subfield luminescence pattern in the frame of the past 
which consists of the front frame or front frame in adjoining L pixels (L is the two or more natural numbers), and at 
least one frame before this front frame, The gradation method of presentation characterized by determining the 
combination of the luminescence subfield suitable for aforementioned generating L pixels of desired average brightness 
as a whole in the present frame from the luminance signal in the present frame in the aforementioned L pixels to each 
aforementioned L pixel. 

[Claim 13] In the gradation method of presentation which divides 1 field period into two or more subfields, and 
displays gradation with the combination of the subfield The luminance signal in the front frame in adjoining L pixels (L 
is the two or more natural numbers), The gradation method of presentation characterized by determining the 
combination of the luminescence subfield suitable for aforementioned generating L pixels of desired average brightness 
as a whole in the present frame from the luminance signal in the present frame in the aforementioned L pixels to each 
aforementioned L pixel. 

[Claim 14] The subfield luminescence pattern history in the frame of the past which consists of at least one frame 
before the front frame or the front frame, and this front frame in adjoining L pixels (L is the two or more natural 
numbers) in the gradation method of presentation which divides 1 field period into two or more subfields, and displays 
gradation with the combination of the subfield. At least one frame before the front frame in the aforementioned L pixels 
or a front frame, and this front frame. It is the gradation method of presentation equipped with the above, and is 
characterized by determining the combination of the luminescence subfield suitable for aforementioned generating L 
pixels of desired average brightness as a whole to each aforementioned L pixel. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Especially this invention relates to the gradation display suitable for 
the animation false coutour suppression in the gradation display of display, such as a plasma display panel, and the 
gradation method of presentation about gradation display and the gradation method of presentation. 
[0002] 

[Description of the Prior Art] generally, a plasma display panel (it is hereafter called PDP for short) does not have a 
flicker with thin shape structure, and it is possible that a display contrast ratio is large and for it to be comparatively 
alike and to consider as a big screen, a speed of response is quick, and it has many features ~ multicolor luminescence 
is also possible -- by use of a fluorescent substance with the spontaneous light type For this reason, in the field of 
computer-related display, the field of a color picture display, etc., it is coming to use widely in recent years. 
[0003] There are an alternating current electric discharge type thing which an electrode is covered with a dielectric by 
the method of operation, and is indirectly operated in the state of alternating current electric discharge, and a direct- 
current-discharge type thing which an electrode is exposed to discharge space and operates in the state of a direct 
current discharge in this PDP. Furthermore, there are a memory operation type which uses the memory of an electric 
discharge cell as a drive method, and a refreshment operation type which does not use it as alternating current electric 
discharge type. In addition, the brightness of PDP is proportional to the number of times of electric discharge, i.e., the 
number of repeats of a pulse voltage, mostly. In the case of the above-mentioned refresh type, since brightness will fall 
if display capacity becomes large, it is mainly used to PDP of small display capacity. 

[0004] Drawing 1 1 is a cross section which illustrates the outline of the composition of one display cell of alternating 
current electric discharge memory operation type PDP. Opposite arrangement of the two insulating substrates (a display 
side glass substrate, rear-face side glass substrate), the front face where this display cell consists of glass, and a tooth 
back, 1 and 2 is carried out. On the insulating substrate 1 by the side of opposite, the septum 34 formed on the wrap 
dielectric layer 4 and the dielectric layer 4 in the transparent scanning electrode 32 and the transparent maintenance 
electrode 33, and the scanning electrode 32 and the maintenance electrode 33 and the protective layer 36 which consists 
of the magnesium oxide which protects a dielectric 4 from electric discharge are formed. Moreover, on the insulating 
substrate 2 by the side of opposite, the data electrode 5 formed by intersecting perpendicularly with the scanning 
electrode 32 and the maintenance electrode 33 and the fluorescent substance 9 which changes into the light 35 the 
ultraviolet rays which generate this data electrode 5 by the wrap dielectric layer 7 and electric discharge of a discharge 
gas are formed. 

[0005] The space between an insulating substrate 1 and an insulating substrate 2 is filled up with the discharge gas 
which consists of those mixed gas, such as helium, neon, and a xenon, the discharge-gas space 37 is formed, and a 
septum 34 is formed in order to divide a display cell, while securing this discharge-gas space 37. 
[0006] Next, with reference to drawing 1 1 , electric discharge operation of the selected display cell is explained. If the 
pulse voltage exceeding an electric discharge threshold is impressed between the scanning electrode 32 and the data 
electrode 5 and electric discharge is made to start, corresponding to the polarity of this pulse voltage, the charge of 
positive/negative will be attracted by the front face of the dielectrics 4 and 7 of both sides, and will produce deposition 
of a charge. Since it becomes the above-mentioned pulse voltage and reversed polarity, even if the effective voltage 
inside a cell falls with growth of electric discharge and the above-mentioned pulse voltage holds constant value, the 
equivalence internal voltage resulting from deposition of this charge, i.e., wall voltage, cannot maintain electric 
discharge, but it ****** it at last. Since it is superimposed on the part of wall voltage as an effective voltage when the 
maintenance pulse which are wall voltage and the pulse voltage of like-pole nature is impressed between the scanning 
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electrodes 32 and the maintenance electrodes 33 which adjoin next, even if the voltage swing of a maintenance pulse is 
low, it can discharge exceeding an electric discharge threshold. 

[0007] Therefore, it becomes possible by continuing impressing a maintenance pulse between the scanning electrode 32 
and the maintenance electrode 33 to maintain electric discharge. This function is an above-mentioned memory. 
Moreover, the scanning electrode 32 or the maintenance electrode 33 can be made to stop the above-mentioned 
maintenance electric discharge by impressing the elimination pulse which is the pulse of a low battery with wide width 
of face which neutralizes wall voltage, or a pulse about [ of width of face / narrow ] a maintenance pulse voltage. 
[0008] Drawing 12 is drawing showing electrode wiring of the line of a jxk individual, and the panel for a dot-matrix 
display which arranged the display cell in the shape of [ which consists of a train ] a matrix. It has the scanning 
electrodes Scl, Sc2, --, Scj and the maintenance electrodes Sul, Su2, --, Suj which were arranged in parallel as aline 
electrode, and has the data electrodes Dl, D2, --, Dk which intersected perpendicularly with these scanning electrode 
and the maintenance electrode as a train electrode, and were arranged. A round term of a drive of this panel is written in 
with a pre-discharge period, consists of a conducting period and a maintenance conducting period, repeats this, and 
obtains desired graphic display. 

[0009] A pre-discharge period impresses the pre-discharge elimination pulse for extinguishing the charge which checks 
write-in electric discharge and maintenance electric discharge among the wall charges generated by impression of the 
pre-discharge pulse which it is [ pulse ] a period for generating an activity particle and a wall charge, and makes all the 
display cells of the PDP panel discharge simultaneously in discharge-gas space, and a pre-discharge pulse, in order 
[ which was stabilized in the write-in conducting period ] to write in and to acquire an electric-discharge property. A 
maintenance conducting period is a period which maintenance electric discharge is carried out [ period ] in order to 
obtain desired brightness, and makes the display cell which discharged by writing in in a write-in conducting period 
emit light. 

[0010] In a pre-discharge period, a pre-discharge pulse is first impressed to the maintenance electrodes Sul, Su2, — , 
Suj, and electric discharge is caused in all display cells. Then, an elimination pulse is impressed to the scanning 
electrodes Scl, Sc2, --, Scj, elimination electric discharge is generated, and the wall charge deposited by the pre- 
discharge pulse is eliminated. 

[001 1] Then, it writes in, and in a period, a scanning pulse is impressed to the scanning electrodes Scl, Sc2, -, Scj line 
sequential, further, a data pulse is impressed alternatively, and is written in the data electrode Di (1 <=i<=k) in the cell 
which should be displayed corresponding to graphic display data, electric discharge is generated, and a wall charge is 
generated. 

[0012] Finally in a maintenance conducting period, only the display cell which caused write-in electric discharge 
causes maintenance electric discharge continuously by the maintenance pulse, and luminescence operation of the 1st 
page is completed. 

[0013] Drawing 13 is made into an example and the subfield display by the scanning maintenance separation drive used 
used by AC type color plasma display is explained. Although the 1 field is made into about 1/60 second whose flicker 
is not usually visible, as shown in drawing 13 , this is divided into six subfields of SF6 from the subfield SF 1 which 
consists of a scanning interval and a conducting period. In the scanning interval of a subfield SF 6, writing is performed 
to each pixel based on the indicative data of B5 of the most significant bit. After complete writing is completed, a 
maintenance electric discharge pulse is impressed all over a panel, and only the write-in pixel is indicated by 
luminescence. Next, the same drive is performed also in a subfield SF 5. In the maintenance conducting period of each 
subfield, in order to obtain sufficient brightness, 128 times, in SF1, 64, 32, and 16 or 8 times of maintenance electric 
discharge pulses are impressed, and emit light from a subfield SF 4 256 times by the subfield SF 6 at a subfield SF 5, 
respectively. 

[0014] Although the rapidity which performs a scan in a short time and writing is required in order to have produced 
adoption of such a subfield method from the need of modulating luminescence brightness in the number of times of 
luminescence, or a luminescence period and to scan multiple times during the 1 field naturally, improvement in the 
write-in performance of a plasma display panel is achieved in recent years, writing has become possible and at least 
three or less microseconds also of full color displays of 256 gradation by eight subfields have also been realized. 
[0015] Although a good gradation display is reproduced by such subfield method in the case of a still picture, 
disturbance occurs with an image in animation display. For example, when the picture from which a luminosity 
changes smoothly like a person's cheek moves in a screen top, a dark profile, and a bright profile or a different profile 
of a color appears into the portion of the cheek which should be a picture smooth originally. Moreover, a color gap, the 
feeling of a fall of resolution, etc. are brought about. Such animation false coutour is very conspicuous on the boundary 
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which advances to a high order bit in a smooth gradation change, and has the problem which spoils display grace and 
quality of image remarkably. 

[0016] Drawing 14 shows a part of gradation realized with the combination of eight subfields SF8-SF1 by which 
weighting was carried out to the 8-bit binary digit B7, B6, B5, B4 and B3, B-2, and the brightness 128, 64, 32, 16, 8, 4, 
2, and 1 respectively corresponding to Bl and BO. The display of 256 gradation is attained by combining these 
subfields. That is, the brightness of 256 gradation of each pixel can be expressed in the 8-bit binary digit of B7-B0. It 
becomes the natural picture which was made to display a picture one by one by the subfields SF8-SF1 which expressed 
the existence of brightness 128, 64, 32, 16, 8, 4, 2, and 1 in a binary digit B7-B0, and was expressed by the visual 
storage effect by halftone. 

[0017] In drawing 14 , when one gradation changes from brightness 127 to especially the brightness 128, all the values 
of all of B6-B0 change from " 1 " to "0" a lot, and B7 changes to " 1 " from "0." For this reason, supposing it makes light 
emit by the time order of the subfield SF 8 of the most significant from the subfield SF 1 of the least significant, a 
luminescence period will change from the first portion of the field to the section remarkably in the second half, 
consequently animation false coutour will occur. 

[0018] Some methods are proposed in order to solve this problem, the Institute of Electronics and Communication 
Engineers paper magazine ~ in Mr. Takigawa's paper "TV display by AC plasma panel" indicated from 56 pages to 62 
pages of 77/VolJ60-ANo.l A bit winds [ the center-of-gravity position of brightness within a time / of the 1 field ]. 
wind, and a riser and before and after falling It is supposed that it is effective to arrange a subfield so that it may not 
move as much as possible, and the subfield array of SF3, SF4, SF5, SF1, and SF2 which allotted the luminescence ( 
period of a high order bit to the center section in the example of 5 bits, i.e., 32 gradation displays, is effective in 
suppression of animation false coutour. Moreover, it is also effective to decrease the display time in 1 field, in the 
example of an experiment, by shortening a display period at the time of the quadrant of the 1 field, it combines with the 
above-mentioned subfield array, and the good display is realized. 

[0019] moreover, in the paper "the middle means of displaying of television using the memory type discharge-in-gases 
panel" of Mr. Konoue of EID 90-9 of the electronic-intelligence communication society technical report reported in 
1990 The time interval from the bit of the beginning of the field to the bit of the last of the next field It is supposed that 
animation false coutour will be improvable by considering as less than 20 mses which are the critical fusion frequency 
of human being's visual sense. Like above-mentioned Mr. Takigawa's method, a subfield cannot be arranged over the 
whole 1 field, but it can consider as less than 20 mses by stuffing one side, and it is supposed that animation false 
coutour will be improved. 

[0020] Moreover, it is supposed also by dividing and arranging the bit of a high order with a long luminescence period 
that this condition can be fulfilled. In a 8-bit display, are divided B7 of a high order into SF 8-1 and SF 8-2, and B6 is 
divided into two at SF 7-1 and SF 7-2, respectively. By arranging the 1 field with 10 subfield composition in order of 
SF 7-1 and SF 8-1 which have arranged dispersedly the subfield divided respectively, SF1, SF2, SF3, SF4, SF5, SF6 
and SF 7-2, and SF 8-2 Time from the bit of the beginning of the field to the bit of the last of the next field can be made 
into 18.8 mses, and it is reported that the gradation disorder of an animation has been improved. 
[0021] in addition, although the most significant bit of a binary digit which expresses the weight of brightness with the 
above-mentioned paper is set to Bl and the subfield of the most significant corresponding to it is set to SF1, in this 
invention, it unifies into expression generally used in the information processing field, and the subfield of Bn-1 and the 
least significant is expressed [ a least significant bit ] for B0 and the most significant bit of n figures as SF1 
[0022] As the above optimization of a subfield array, shortening of field time or a luminescence display period, or 
methods other than the method of dividing the long subfield of a luminescence period, an amendment is added to a 
status signal and the method of suppressing animation false coutour is learned by making a subfield without a lighting 
schedule turn on, or making the subfield of a lighting schedule switch off conversely. In JP,8-54853,A, an animation 
false coutour field (the fake image field is indicated by JP,8-54853,A) is detected, it distinguishes to it whether the 
brightness of this animation false coutour field is brighter than original brightness, and the idea of controlling 
luminescence of the pixel of this field based on this distinction result is indicated. Furthermore, an animation lost- 
motion vector is detected to JP,8-123355,A and JP,8-21 1848,A, and the method of controlling luminescence of a pixel 
to suppress the animation false coutour generating is expected to be using it is indicated. The bit produced by 
brightness change winds in JP,9- 102921, A, a riser is detected in each pixel to it, and the method of rectifying an 
indicative data based on the result is indicated. Moreover, the method of asking JP,9-34401,A for the amendment signal 
for suppressing animation false coutour beforehand, reading this as a look-up table, and writing in exclusive memory 
(ROM) is indicated. 
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[0023] Drawing 15 is the block diagram showing the signal amendment method indicated by JP,9-34401,A. In case it 
rectifies by this method, the frame memory is made to memorize the luminance signal of the past frame, an amendment 
signal is read from ROM by making this and the luminance signal in the present frame into the address, this is added to 
the luminance signal in the present frame, and it sends to the drive control circuit of PDP. The amendment data for 
suppressing animation false coutour which ROM should be made to memorize beforehand here are decided based on 
survey data. 
[0024] 

[Problem(s) to be Solved by the Invention] In the above conventional technology, animation false coutour is not fully 
suppressed and, still, the method by optimization of the order of a subfield does not have it to high-definition graphic 
display. [ enough ] Moreover, by the method of dividing shortening of field time, shortening of a luminescence display 
period, or many subfields, in order to demonstrate the depressor effect of sufficient animation false coutour, it is 
necessary to shorten a scanning interval considerably. Although this can respond in the plasma display with a small 
display capacity by which shortening of a scanning interval is permitted, animation display of many gradation is rather 
desired on the big display of display capacity, and it becomes difficult to shorten a scan time still more sharply and to 
drive it in this case. 

[0025] By working effectively, even if many subfields are not used for the method of suppressing animation false 
coutour by signal amendment, at this point, although it is advantageous, it is hard to say that the load of movement 
detection processing is large and the method of detecting the motion vector of an animation and controlling 
luminescence of a pixel is practical at present. 

[0026] Then, although a method of performing a signal amendment, without performing movement detection 
processing was desired, in this case, by the Prior art, animation false coutour could not fully suppress in fact, but there 
was a trouble that it was still inadequate, to high-definition graphic display too. 

[0027] Analysis of this reason mentions the point of having determined the amendment signal in the present frame 
using the luminance signal in the past frame, with the conventional signal amendment technology as the 1st trouble. For 
For example, when luminescence brightness changes to 3 1 from 32 in subfield arrangement of drawing 13 , time to 
change in the state where SF6 quenches and SF1-SF5 are emitting light, consequently for luminescence become a non- 
dense from the state where only SF6 is emitting light, at the time of changes of a frame arises, for this reason, a screen 
becomes dark for a moment, and animation false coutour occurs. An amendment signal (for example, +10) is added for 
this to an amendment sake at the luminance signal in the present frame, and brightness 41 is displayed. However, with 
the following frame, since having considered the case where you want to generate brightness 41 with the following 
frame here the pixel displayed brightness 41 in fact with the present frame, although an amendment is unnecessary 
**** Since the luminance signal from the first in the present frame was 3 1, by the conventional method, the 
contradiction in which an amendment signal (for example, -7) when a luminance signal changes to 41 from 31 will be 
read, and it will be added had happened. 

[0028] Although the brightness which not only the luminescence state in the last frame but the luminescence state of 
two or more frames ago is perceived with the present frame is affected in fact as the 2nd trouble, by the conventional 
method, this point is not taken into consideration but the point of having determined the amendment signal only from 
the luminance signal in the present frame and the luminance signal of one frame ago is mentioned. For this reason, a 
high amendment of precision was not completed by the conventional method. 

[0029] Although the signal amendment was performed for every pixel by the conventional method as the 3rd trouble, 
no matter what amendment it may perform then for every pixel in fact, the point that sufficient amendment may be 
unrealizable is mentioned. 

[0030] (The purpose of invention) this invention aims at offering the gradation display and the gradation method of 
presentation which suppress disturbance of animation false coutour remarkably in view of the above-mentioned 
technical problem. 
[0031] 

[Means for Solving the Problem] In the gradation display which the gradation display of this invention divides 1 field 
period into two or more subfields, and displays gradation with the combination of the subfield A luminescence subfield 
storage means to memorize the luminescence subfield in the frame of the past which consists of a front frame or a front 
frame, and at least one frame before this front frame, The subfield luminescence history of the past memorized by this 
luminescence subfield storage means, It is the gradation display characterized by having a luminescence subfield 
determination means to determine the combination of the luminescence subfield which is suitable for generating 
desired brightness in the present frame from the luminance signal in the present frame. 
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[0032] Moreover, the gradation display of this invention divides 1 field period into two or more subfields, and sets it to 
the gradation display which displays gradation with the combination of the subfield. A luminescence subfield storage 
means to memorize the luminescence subfield in the frame of the past which consists of a front frame or a front frame, 
and at least one frame before this front frame, A luminance-signal storage means to memorize the luminance signal in 
the frame of the past which consists of a front frame or a front frame, and at least one frame before this front frame, 
The subfield luminescence history of the past memorized by this luminescence subfield storage means and this 
luminance-signal storage means, and the history of the past luminance signal, It is the gradation display characterized 
by having a luminescence subfield determination means to determine the combination of the luminescence subfield 
which is suitable for generating desired brightness in the present frame from the luminance signal in the present frame. 
[0033] Moreover, the gradation display of this invention divides 1 field period into two or more subfields, and sets it to 
the gradation display which displays gradation with the combination of the subfield. A luminescence subfield storage 
means to memorize the luminescence subfield in the frame of the past which consists of a front frame or a front frame, 
and at least one frame before this front frame, It has a luminescence subfield determination means to determine the 
luminescence subfield in the present frame, the aforementioned luminescence subfield determination means The 
subfield luminescence pattern in the frame of the past in adjoining L pixels (L is the two or more natural numbers) is 
read from the aforementioned luminescence subfield storage means. From this subfield luminescence pattern and the 
luminance signal in the present frame in the aforementioned L pixels It is the gradation display characterized by being a 
means to determine the combination of the luminescence subfield suitable for aforementioned generating L pixels of 
desired average brightness as a whole in the present frame to each aforementioned L pixel 

[0034] Moreover, the gradation display of this invention divides 1 field period into two or more subfields, and sets it to 
the gradation display which displays gradation with the combination of the subfield. It has a luminance-signal storage 
means to memorize the luminance signal in a front frame, and a luminescence subfield determination means to 
determine the luminescence subfield in the present frame. The aforementioned luminescence subfield determination 
means the luminance signal in the front frame in adjoining L pixels (L is the two or more natural numbers) Read from 
the aforementioned luminance-signal storage means, and from this and the luminance signal in the present frame in the 
aforementioned L pixels It is the gradation display characterized by being a means to determine the combination of the 
luminescence subfield suitable for aforementioned generating L pixels of desired average brightness as a whole in the 
present frame to each aforementioned L pixel. 

[0035] Moreover, the gradation display of this invention divides 1 field period into two or more subfields, and sets it to 
the gradation display which displays gradation with the combination of the subfield. A luminescence subfield storage 
means to memorize the luminescence subfield in the frame of the past which consists of a front frame or a front frame, 
and at least one frame before this front frame, A luminance-signal storage means to memorize the luminance signal in 
the frame of the past which consists of a front frame or a front frame, and at least one frame before this front frame, It 
has a luminescence subfield determination means to determine the luminescence subfield in the present frame, the 
aforementioned luminescence subfield determination means The subfield luminescence pattern history in the frame of 
the past in adjoining L pixels (L is the two or more natural numbers), The luminance-signal history in the frame of the 
past in the aforementioned L pixels, respectively The aforementioned luminescence subfield storage means, And read 
from a luminance-signal storage means and it sets on the present frame from these and the luminance signal in the 
present frame in the aforementioned L pixels. It is the gradation display characterized by being a means to determine 
the combination of the luminescence subfield suitable for aforementioned generating L pixels of desired average 
brightness as a whole to each aforementioned L pixel. 

[0036] In the gradation method of presentation which the gradation method of presentation of this invention divides 1 
field period into two or more subfields, and displays gradation with the combination of the subfield The luminescence 
subfield luminescence history in the frame of the past which consists of a front frame or a front frame, and at least one 
frame before this front frame, It is the gradation method of presentation characterized by determining the combination 
of the luminescence subfield which is suitable for generating desired brightness in the present frame from the 
luminance signal in the present frame. 

[0037] Moreover, the gradation method of presentation of this invention divides 1 field period into two or more 
subfields, and sets it to the gradation method of presentation which displays gradation with the combination of the 
subfield. The subfield luminescence history of the past in the frame of the past which consists of a front frame or a 
front frame, and at least one frame before this front frame, The history of the luminance signal of the past in the frame 
of the past which consists of a front frame or a front frame, and at least one frame before this front frame, It is the 
gradation method of presentation characterized by determining the combination of the luminescence subfield which is 
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suitable for generating desired brightness in the present frame from the luminance signal in the present frame. 
[0038] Moreover, the gradation method of presentation of this invention divides 1 field period into two or more 
subfields, and sets it to the gradation method of presentation which displays gradation with the combination of the 
subfield. The subfield luminescence pattern in the frame of the past which consists of the front frame or front frame in 
adjoining L pixels (L is the two or more natural numbers), and at least one frame before this front frame, It is the 
gradation method of presentation characterized by determining the combination of the luminescence subfield suitable 
for aforementioned generating L pixels of desired average brightness as a whole in the present frame from the 
luminance signal in the present frame in the aforementioned L pixels to each aforementioned L pixel. 
[0039] Moreover, the gradation method of presentation of this invention divides 1 field period into two or more 
subfields, and sets it to the gradation method of presentation which displays gradation with the combination of the 
subfield. The luminance signal in the front frame in adjoining L pixels (L is the two or more natural numbers), It is the 
gradation method of presentation characterized by determining the combination of the luminescence subfield suitable 
for aforementioned generating L pixels of desired average brightness as a whole in the present frame from the 
luminance signal in the present frame in the aforementioned L pixels to each aforementioned L pixel. 
[0040] Moreover, the gradation method of presentation of this invention divides 1 field period into two or more 
subfields, and sets it to the gradation method of presentation which displays gradation with the combination of the 
subfield. The subfield luminescence pattern history in the frame of the past which consists of at least one frame before 
the front frame or the front frame, and this front frame in adjoining L pixels (L is the two or more natural numbers), 
The luminance-signal history in the frame of the past which consists of the front frame in the aforementioned L pixels 
or a front frame, and at least one frame before this front frame, It is the gradation method of presentation characterized 
by determining the combination of the luminescence subfield which is suitable for aforementioned generating L pixels 
of desired average brightness as a whole in the present frame from the luminance signal in the present frame in the 
aforementioned L pixels to each aforementioned L pixel. 

[0041] (Operation) Although the luminescence pattern of the subfield in the past frame which is suitable for the present 
frame from a luminance signal from the first and the luminance signal of the present frame was determined by the 
already explained signal amendment method of drawing 15 In this invention, it is not a luminance signal from the first 
in the past frame. The signal which rectified to the luminance signal, i.e., the signal showing the subfield made to 
actually emit light, is memorized in the luminescence subfield storage section, the luminescence subfield determination 
section This signal (signal showing the subfield made to actually emit light), A desirable amendment is determined 
from the luminance signal in the present frame, and the luminescence pattern of a subfield which was most suitable 
with the present frame is determined. 

[0042] When the input luminance signal in the past frame differs from the signal made to actually emit light, the 
contradiction of the conventional method that an amendment will be performed based on a different input luminance 
signal from the thing made to actually emit light is canceled by this, and remarkable animation false coutour depressor 
effect can be realized by it. 

[0043] Moreover, in this invention, the luminescence subfield storage section which has two or more frame memories 
is made to memorize the subfield luminescence pattern in two or more past frames, and the luminescence subfield 
determination section determines the subfield luminescence pattern which was most suitable with the present frame 
from the subfield luminescence pattern of these past, and the luminance signal in the present frame. Consequently, 
according to the time change history of an input luminance signal, the signal amendment as which not only the 
luminescence subfield in the last frame but the influence of the luminescence subfield in the frame of two or more 
frames ago was considered, and the determination of a luminescence subfield are attained, and a high amendment of 
precision can be realized more. 

[0044] Furthermore, 2 pixels which the luminescence subframe storage section is made to memorize the subfield 
luminescence pattern in the past frame, and adjoins in this invention (generally L pixels.) The luminescence subfield 
determination section determines which subfield should be made to emit [ in / each / 2 pixels / above-mentioned ] light 
with the luminescence subfield of the past / in / two or more positive integers / in L ], and a 2 above-mentioned pixels / 
in the present frame / luminance signal to the present frame. Even when amendment sufficient in the amendment 
processing performed for every pixel like the conventional method is impossible, 2 pixels of amendment errors are 
made to cancel as a whole, it becomes possible to generate the adjoining brightness for which it asks on the average 
with a more sufficient precision, and the depressor effect of remarkable animation false coutour is obtained by this. It is 
as follows when supplemented with why this becomes possible. If the number of the subfields arranged all over 1 field 
is set to n, the number of the luminescence states which each pixel can take in the 1 field will become as the n-th power 
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of 2 in general. By the method of performing a brightness amendment for every pixel, you have to choose the optimal 
luminescence state out of these states where it was restricted. When generating the brightness for which it asks on the 
average as a whole 2 pixels as opposed to it, the luminescence state more optimal out of many possible luminescence 
states can be chosen. In this case, since "it is un-emitting light 2 pixels", "2 pixels emitting light", and three kinds of 
"only one of pixels emit light" exist for every subfield, a possible luminescence state can choose the luminescence state 
optimal out of the possible luminescence state as the n-th power of 3 as the whole. Therefore, since the optimal 
luminescence state can be chosen from more luminescence states by performing a signal amendment per 2 pixels in this 
way, it becomes possible to generate the average brightness for which it asks with a more sufficient precision. 
[0045] 

[Example] Hereafter, with reference to a drawing, it explains in detail based on the suitable example of this invention. 
(The 1st example) The plasma display panel concerning this example is explained first. 

[0046] Drawing 5 shows the created plasma display panel for a 640x480 color-picture display. On the glass substrate 1 
which becomes a display side, the dielectric layer 4 which adhered to the magnesium-oxide film is formed in the front 
face with the field discharge electrode 3 which a metaled bus electrode turns into from the transparent electric 
conduction film by which the laminating was carried out, and it is formed so that the septum 6 of the shape of a still 
blacker grid may decide a pixel. 

[0047] On the glass substrate 2 by the side of a rear face, the data electrode 5 and the white septum 8 of the shape of the 
white dielectric layer 7 and a stripe are formed, and the fluorescent substance 9 which emits light by three primary 
colors is distinguished by different color with in the slot of the white septum 8. 

[0048] Between two glass substrates, the discharge gas which consists of Helium helium, neon Ne, and a xenon Xe is 
enclosed, and a panel is completed. In the data electrode 5, 1920 and the field discharge electrode 3 consist of a 
scanning electrode and a maintenance electrode, and 480 are formed, respectively. 

[0049] A scanning pulse is impressed to a scanning electrode one by one, and a data pulse is impressed to the data 
electrode 5 chosen synchronizing with it. After this line sequential scanning crosses all over a pulse and is performed, 
maintenance electric discharge is made to perform all over a panel, and color luminescence is obtained. The gradation 
data digitized during the field for 1/60 second were made to correspond, such operation was performed by two or more 
subfields, and animation display which has halftone was performed. 

[0050] Drawing 3 is the block diagram showing the rough composition of this example. The luminance signal inputted 
from the outside is sent to PDP / display drive control section 20, after being changed in the luminance-signal 
amendment section 19, and luminescence of PDP is performed. 

[0051] Drawing 4 is the block diagram showing the outline of the composition of PDP / display drive control section. 
The data electrode 5 (5-1 - 5-m) which has come out of the panel is connected to the data driver 10 for [ every ], it 
writes in by the data driver 10, and a data pulse is impressed to a scanning interval at each data electrode 5-1 - 5-m. 
Moreover, the scanning electrode 11(11-1-1 1-n) is individually connected to the scanning driver 12. Wall 
electrification required for future luminescence is accumulated with the data pulse which the scanning pulse was 
impressed to the scanning electrode 1 1-1 - 1 1-n by this scanning driver 12, and was impressed to the data electrode 5. 
[0052] On the other hand, the maintenance electrode 13 is connected in common along with all the display lines of 
PDP. And a maintenance pulse is impressed by the maintenance driver 14 all over PDP through the maintenance 
electrode 13. 

[0053] The data driver 10, the scanning driver 12, and the maintenance driver 14 are controlled by the driver control 
circuit 15. The driver control circuit 15 is constituted including the data driver control circuit, the scanning driver 
control circuit, and the maintenance driver control circuit (it omits on a drawing). It connects with the data driver 
control circuit, and a data driver control circuit incorporates an indicative-data signal (R7-0, G7-0, B7-0) from a frame 
memory 16, and the data driver 10 supplies the data which should be chosen from there to the data electrode 5. The 
signal inputted into the frame memory 16 from the luminance-signal amendment section is supplied and memorized 
after receiving pretreatment of a reverse gamma correction etc. in the pretreatment section 17. 
[0054] Moreover, it connects with the scanning driver control circuit, and the scanning driver 12 answers the vertical 
synchronizing signal VSYNC which is a signal which controls the start of the 1 field or a frame, and drives the 
scanning electrode 1 1 alternatively one by one. Drive timing is determined by the timing pulse which the timing- 
control circuit 18 which operates synchronizing with a vertical synchronizing signal VSYNC generates. 
[0055] Next, with reference to drawing 1 , the luminance-signal amendment section 19 which is the feature portion of 
this invention is explained. As shown in drawing 1 , the luminance-signal amendment section 19 consists of the 
luminescence (subfield SF) determination section 21 which determines a luminescence subfield, and the luminescence 
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(subfield SF) storage section 22 which memorizes the luminescence subfield in a front frame. 

[0056] The luminescence subfield storage section 22 consists of memory 23 and a memory control section 24 which 

controls the I/O. 

[0057] The luminescence subfield determination section 21 reads and possesses the exclusive memory (ROM) 25, and 
in order to generate the brightness of the request given to this by the luminance signal, the data in which it is shown 
which subfield should be made to emit light are beforehand memorized as a table according to the subfield 
luminescence pattern in a front frame. The data about this subfield that should be made to emit light survey a relation 
with the brightness beforehand perceived a luminescence pattern to target PDP and subfield arrangement, and 
determine it based on this survey data. When a relation with the brightness perceived a luminescence pattern is called 
for by calculation, you may create this table by calculation. 

[0058] Arrangement in the frame of the subfield used by this example is shown in drawing 2 . Each subfield consists of 
the scanning interval and maintenance conducting period for a pre-discharge and write-in electric discharge. Here, as 
for SF1-SF5, and SF8, weighting is respectively made brightness 1, 2, 4, 8, 16, and 128. About SF 6-1, SF 6-2 and SF 

7- 1, and SF 7-2, weighting is made the brightness 16 (SF [ 6-1 ], SF 6-2) which divided the weight of brightness 32 and 
64 into two equally, respectively, and brightness 32 (SF [ 7-1 ], SF 7-2). These subfields are matched with each bit of a 

8- bit binary digit, B7, B6, B5, B4 and B3, B-2, and Bl and B0, respectively, and SF8-SF1 are [ B7-B0 ] luminescence 
or un-emitting light according to 1 or 0, respectively. For example, a binary digit 0001 1 1 1 1= 32 corresponds to 
"luminescence and the other subfield are un-emitting light for SF1-SF5", and a binary digit 1 1 million^ 192 
corresponds for "un-emitting light, SF 7-1, SF 7-2, and SF8 to emit [ SF1-SF5, SF6-1, and SF 6-2 ] light." Since the 
luminance signal of 8-bit 256 gradation is changed into luminescence / pattern non-emitting light of a subfield by this 
invention according to the above-mentioned correspondence relation as it is when displaying a still picture, this PDP 
can display the brightness of 256 gradation. In this example, as shown in drawing 2 , SF 7-1, SF 7-2 and SF 6-1, and SF 
6-2 are symmetrically arranged on both sides of SF8, respectively, and it is considered so that brightness center-of- 
gravity position change of the luminescence subfield at the time of a bit **** riser may decrease by this. Consequently, 
in this example, the device is given so that animation false coutour may be suppressed to some extent by the 
arrangement of a subfield itself. 

[0059] Below, operation of the luminescence subfield determination section 21 is explained. For example, by a certain 
pixel, subframes SF1-SF5 carry out [ that the subfield of luminescence and others did not emit light, and ] in a front 
frame now. This luminescence pattern corresponds to a binary digit 0001 1 1 1 1= 3 1. Moreover, suppose that the 
luminance signal in the present frame in this pixel is "32." The luminescence subfield determination section reads "3 1 " 
from the luminescence subfield storage section 22 in the luminescence pattern in a front frame, and this case. This, The 
luminance signal in the present frame and "32" are made into the address, from ROM25 The binary digit 0010001 1= 35 
corresponding to the desirable luminescence pattern in the present frame, for example, "the subframes [ SF / SF and / 6- 
2 ] 6-1 and luminescence of SF2 and SF 1 ", is read, and it is sent to PDP / display drive control section. PDP / display 
drive control section receives this signal, makes the subframes [ SF / SF and / 6-2 ] 6-1, and SF2 and SF1 emit light in 
this pixel, and suppresses generating of animation false coutour. As opposed to it, when a luminescence pattern [ in / a 
front frame / at "32" / in the luminance signal in the present frame ] is also "32", the signal which is in agreement with 
the luminance signal of the present frame, and 00100000= 32 are read from ROM. That is, like [ in the case of 
displaying a still picture ], since the signal which is in agreement with the luminance signal of the present frame is read 
from ROM when the luminance signal in the present frame is in agreement with SF luminescence pattern 
(corresponding binary digit) in a front frame, for example, it is displayed as it is. Thus, in this invention, when the same 
luminance signal inputs, according to the subframe luminescence pattern in a front frame, a different subframe 
luminescence pattern is chosen in the present frame, and it is displayed. 

[0060] Thus, the selected pattern of the luminescence subfield in the present frame is sent to the luminescence subfield 
storage section, is memorized there, and is used in the case of the luminescence pattern determination in the following 
frame. 

[0061] The cause which animation false coutour produces has different brightness from the brightness for which the 
time of a non-dense produces, consequently it asks in that luminescence is dense or generating in fact at the time of 
changes of a frame by the interrelation of the time position which the luminescence subfield in a front frame occupies, 
and the time position of the luminescence subfield in the present frame. With the conventional technology of a 
publication, the luminescence subfield for generating the brightness for which it asks with the present frame is 
determined as JP, 9-34401, A with reference to the luminance signal in a front frame, however, since the subfield made 
to actually emit light in a front frame in this case stopped being necessarily in agreement with the luminance signal in a 
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front frame, when an amendment was unnecessary, in fact, the amendment was made and it had the trouble that it may 
be now unacquainted and contradiction will arise Memory was made to memorize the actual luminescence subfield in a 
front frame by this invention to it, since it had the composition of determining the optimal luminescence subfield in the 
present frame with reference to it, such contradiction was canceled, and it became possible to aim at suppression of 
animation false coutour more effectively. 

(The 2nd example) Drawing 6 is the block diagram showing the outline of the luminance-signal amendment section 19 
in the 2nd example by this invention. The luminance-signal amendment section 19 shown in drawing 6 is the three past 
(generally M past.). The luminescence subfield storage section 22 which memorizes which subfield each pixel made 
emit light by crossing M to a positive integer, The luminescence pattern in the frame of the past memorized by this is 
read. It, It consists of the luminescence subfield determination sections 21 which determine whether the subfield 
luminescence pattern in the present frame, i.e., which subfield, should be made to emit light from the luminance signal 
showing the brightness for which it asks with the present frame. The luminescence subfield storage section 22 consists 
of memory 23 (23-1, 23-2, 23-3) which can memorize the luminescence subfield pattern for three frames in each pixel, 
and a memory control section 24 which controls I/O of memory. Although the luminescence subfield determination 
section 21 may be realized using a ROM table like the case of an example 1, this consists of this examples using the 
three-layer perceptron neural network 26 of 25 inputs and eight outputs. 

[0062] Here, the luminescence subfield determination section 21 in this example is explained. First, the desirable 
luminescence pattern according to the luminance signal in a past luminescence pattern history and the past present 
frame surveys a relation with the brightness perceived a luminescence pattern to target PDP and subfield arrangement, 
and determines it beforehand based on this survey data. When a relation with the brightness perceived a luminescence 
pattern is called for by calculation, you may create this table by calculation. The three-layer perceptron neural network 
(NN) 26 of 25 inputs and eight outputs is made to have learned the table which gives this luminescence pattern in this 
example. Although this three-layer perceptron neural network 26 can also be constituted from DSP (chip for digital 
signal processing) etc., in this example, processing by this three-layer perceptron neural network is realized by the 
processor (ellipsis on a drawing), and ROM (ellipsis on a drawing) which made data required for processing memorize. 
Therefore, in the neural network who explains below, an input node, a middle node, an output node, etc. do not exist in 
practice in this example, but these are the things on the imagination for explaining the procedure of processing by the 
processor. 

[0063] About a three-layer perceptron neural network and the learning method (error back propagation learning 
method) used by it, detailed description is made by the volume "a neuro computer" (technical Hyoronsha 1989 issue) 
Nakano ****** and for Kazumoto Iinuma, for example. Here, this three-layer neural network is explained. This 
consists of an input node layer, a middle node layer, and an output node layer. Moreover, the time arrangement of a 
subfield used by this example is the same as what was used in the example 1, and it is as being shown in drawing 2 . 
The rule which writes the luminescence pattern of these subfields in the binary digit of 8 figures is the same as the case 
of an example 1. The numeric value "1" corresponding to the subfield luminescence pattern of three frames ago or "0" 
inputs into 1-8 among a three-layer neural network's input nodes. That is, when except [ it ] does not emit [ for 
example, / SF1 to SF4 ] light by luminescence three frames ago, a numeric value "1" inputs into nodes 1-4, and a 
numeric value "0" inputs into nodes 5-8. The numeric value corresponding to the luminescence pattern of one frame 
ago in the numeric value corresponding to the luminescence pattern of two frames ago inputs into nodes 9-16 similarly 
at nodes 17-24, respectively. The numeric value showing the brightness (luminance signal in the present frame) for 
which it asks with the present frame inputs into the input node 25. This neural network has learned the input/output 
relation beforehand so that a desirable subfield luminescence pattern may be outputted from these inputs. Therefore, the 
numeric value corresponding to the desirable subfield luminescence pattern in the present frame, "0", or "1" is 
outputted to the output nodes 1-8 by processing these inputs, respectively. For example, by "0", when an output [ in / 
other output nodes / in the output in the output nodes 1, 3, and 5 ] is "1", SF1, SF3, and SF5 mean un-emitting light and 
the thing for which other subfields should display a luminescence pattern called luminescence. 

[0064] Operation of this neural network is as follows. If a numeric value inputs into an input node, the j-th middle node 
will perform processing expressed in the following formula as the input to the i-th input node Ii based on the weighting 
factor Wji learned beforehand and offset thetaj, and will send the result to an output node. 
;0065] 

"Equation 1] 

Hj =f ( 2 W j i I x + ds) 
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Function f (x) makes uO an adjustment parameter, and is [0066] here. 

[Equation 2] 

f(x)=l/{l+exp(-2x/u0)} 

It comes out and is the sigmoid function with which it is expressed. 

[0067] Next, too, based on the output Hj of each middle node, and weighting-factor Vkj and offset gammak beforehand 
determined by study, each output node performs processing expressed with the following formula, and outputs the 
result beforehand. 
[0068] 
[Equation 3] 

O k =f (ZVkjHj + yO 

The weighting factor which each middle node and an output node use, Wji and Vkj, an offset value and thetaj, and 
gammak are beforehand determined based on the following error back propagation learning method, and ROM is made 
to memorize them in the above processing, so that a neural network may take out a desirable output according to an 
input. The algorithm of this error back propagation learning method is indicated in detail by the volume "a neuro 
computer" (technical Hyoronsha 1989 issue) the above-mentioned reference, Nakano ****** ? and for Kazumoto 
linuma etc., for example. That is, suitable initial value is left to each weighting factor, and an error with the desirable 
output Tk beforehand determined as the output Ok of each output node of a neural network based on the following 
formula repeats correction of each weighting factor until it comes to be settled in a setting tolerance. 
[0069] 
[Equation 4] 

V kj <= Vkj + a<5*Hj 
Wji ci Wj i + a oTj I i 

alpha and beta are suitable constants here and "error" deltak and sigmaj are [0070], respectively. 
[Equation 5] 

6±= (Ok-Tk) Ok ( 1 -Ok) 



crj= S $kV*jHj ( 1 -Hj) 

k 

It is come out and given. 

[0071] It is also possible to write the relation between the input to the luminescence subfield determination section 21 
and an output in ROM as a look-up table like [ in the case of an example 1 ] here. However, since it becomes that what 
is necessary is just to make only the weighting factor which each node uses, and the offset value memorize instead of 
making the table of all input/output relation memorize by using a neural network for this portion like this example, it 
becomes possible to cut down required storage capacity sharply. The reason such whose storage capacity curtailment is 
attained is because the table showing the above-mentioned input/output relation is a table redundant [ of what is 
necessary being to add no amendment to almost all inputs, but just to output as it is in fact, etc. ]. The effective thing is 
known, when a neural network can learn the redundancy which is inherent in input/output relation, consequently 
required storage capacity is cut down. By this invention, storage capacity required for storage of an input/output 
relation table is compressed using this property. 

[0072] Although this neural network can also be constituted from DSP etc., at this example, this consists of a ROM 
which recorded the weighting factor of each node beforehand determined by study, and a processor which performs a 
sum-of-products operation and the nonlinear operation by function f (x) one by one using it, and calculates an output. 
[0073] Like the case of the 1st example, the subfield luminescence pattern changed in the luminance-signal amendment 
section 19 is sent to PDP / display mechanical component 20, and emits light in each pixel of PDP. Moreover, this 
luminescence pattern is sent also to the luminescence subfield storage section 22 as a subframe luminescence pattern of 
one frame ago, and is referred to in the case of the luminescence subfield determination after the following frame. 
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[0074] In addition, although it memorized which subfield each pixel made emit light over the three past and the optimal 
subfield luminescence pattern in the present frame was determined in this example according to it In addition, it is also 
possible to make it the composition which determines the optimal luminescence subfield in the present frame, after it 
forms the brightness storage section 27 in the luminance-signal amendment section 19, and also memorizing the 
luminance signal in the past frame collectively and also taking this into consideration further, as shown in drawing 7 . 
By making it such composition, the determination of the luminescence subfield which also took into consideration time 
change of the past of the brightness for which it asks is attained, and a finer brightness amendment is attained. In 
addition, in drawing 7 , the luminescence subfield determination section 21 is too constituted using the three-layer 
perceptron neural network. In this case, in addition to the luminance signal in the subfield luminescence pattern in the 
frame of the past memorized by the luminescence subfield storage section 22, and the present frame inputted from the 
outside, the luminance signal in the frame of the past memorized by the brightness storage section 27 inputs into an 
input node collectively, and the optimal luminescence subfield determined beforehand is further outputted to it based 
on them. 

[0075] In addition, although the number of the subfield luminescence patterns in the frame of the past to memorize 
(frame number) and the number of the luminance signals of the past to memorize (frame number) are the same in 
drawing 7 , the numbers may differ. 

(The 3rd example) Drawing 8 is the block diagram showing the outline of the luminance-signal amendment section 19 
in the 3rd example by this invention. In drawing 8 , the brightness pair read-out section 28 takes out serially the 
luminance signal in 2 pixels which adjoins along with a scan line, and sends it to the luminescence subfield 
determination section 21. Moreover, this brightness pair read-out section 28 generates the parity signal with which the 
scan line takes the value of 1 or 0 according to the even-numbered line or the odd-numbered line whenever a new scan 
line starts, and sends it to the luminescence subfield determination section 21 too. The luminescence subfield storage 
section 22 has memorized the actual luminescence subfield in a front frame above-mentioned every 2 pixels. This 
luminescence subfield storage section 22 consists of memory and a memory control section like the case of the 1st 
example (ellipsis on a drawing). 

[0076] Here, the data format in the luminescence subfield storage section 22 in this example is explained. First, also in 
this example, time arrangement of a subfield is the same as what was used in the example 1, and it is as being shown in 
drawing 2 . By one pixel, luminescence and other subfields carry out [ SF1; SF2, SF 6-1, and SF 6-2 / that 
luminescence and other subfields did not emit / SF1, SF3, SF 6-1, and SF 6-2 / light by another pixel by un-emitting 
light, and ] between 2 pixels made into the object in now, for example, a front frame. In this case, 002001 12= 500 
ternaries of 8 figures are memorized by the luminescence subfield storage section 22. That is, the pattern of a 
luminescence subfield is matched with the number of ternaries of 8 figures, and in this number of ternaries of 8 figures, 
when a certain digit, for example, the 1st digit, is 2 or 0, also in any, it is shown luminescence (when it is 2) or that 
target SF1 was not emitting [ 2-pixel ] light (when it is 0). About the 6th figure and the 7th figure, when the number of 
these digits is 2 or 0, it also sets to which pixel, and it is SF 6-1. SF 6-2 (in the case of the 6th figure) or SF 7-1, and SF 
7-2 (in the case of the 7th figure) show luminescence (in the case of 2), or that light was not emitted (in the case of 0). 
Moreover, when a certain digit, for example, the 2nd digit, is 1, in the subfield corresponding to this digit, and now, 
these 2-pixel either shows that SF2 was emitting light. 

[0077] The luminescence subfield determination section 21 determines the optimal subfield luminescence pattern 
which comes out [ above-mentioned / in the present frame ] 2 pixels, respectively based on the luminescence pattern of 
the subfield in a front frame read from these signals 22, i.e., the luminescence subfield storage section, and the 
luminance signal in the present frame inputted from the brightness pair read-out section 28. 
[0078] Here, with reference to drawing 9 , operation of this luminescence subfield determination section 21 is 
explained. First, the brightness which should be displayed on the average as a whole 2 pixels is calculated by the 
luminance signal in the 2 above-mentioned pixels present frame inputted from the brightness pair read-out section 28 
being added, and this is sent to the luminescence subfield read-out section 29. The luminescence subfield read-out 
section 29 possesses ROM25, and the table for determining 2 pixels of which subfields should be made to emit light as 
a whole as this ROM25 according to a these [ in a front frame ] 2 pixels subfield luminescence pattern, in order to 
generate the brightness for which it asks as a whole 2 pixels is memorized beforehand. The data about this subfield that 
should be made to emit light survey a relation with the brightness beforehand perceived a luminescence pattern to 
target PDP and subfield arrangement, and determine it based on this survey data. When a relation with the brightness 
perceived a luminescence pattern is called for by calculation, you may create this table by calculation. The data read 
from ROM25 are expressed with the number of ternaries of 8 figures like the rule in the luminescence subfield storage 
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section 22 mentioned above according to the following rules. That is, first, when SF1 should be made to emit [ in / 
any / 2 pixels / above-mentioned ] light, the 1st digit is set to 2. Moreover, the 1st digit is set to 0 when not making SF1 
emit light also in which pixel. Moreover, SF1 is made to emit light by one of pixels, and in the pixel of another side, 
when [ SF1 ] un-emitting light, the 1st digit is set to 1 . For example, when the data read from ROM25 are 01022100= 
954 ternaries, what, as for luminescence, and SF4 and SF5, any pixel should presuppose un-emitting light to SF 7-1, SF 
7-2, and SF3 for about the subfield of which pixel or luminescence, and others by one of pixels is meant. The data read 
from ROM25 are sent to the luminescence subfield storage section 22, and are used for the determination of the optimal 
luminescence subfield pattern in the following frame. Furthermore, this data is sent also to the luminescence subfield 
distribution section 30. The luminescence subfield distribution section 30 distributes [ above-mentioned ] the 2 pixels 
of the above-mentioned data read from ROM25 to each based on the above-mentioned luminance signal [ in / each / 2 
pixels ], and the parity signal inputted from the brightness pair read-out section 28, and decides the subfield which 
should be made to emit light in each pixel. 

[0079] Operation of this luminescence subfield distribution section 30 is explained. In the luminescence subfield 
distribution section 30, distribution of a luminescence subfield is performed by the logical circuit according to the 
following rules. First, as explained above, about the subfield corresponding to the digit from which the number is 0 or 
2, also in which pixel, the subfield serves as un-emitting light or luminescence, and luminescence of each pixel and un- 
emitting light are determined as a meaning in the data of the number of ternaries read from ROM25. To it, in the above- 
mentioned number of ternaries, when the number of a certain digit is 1, the flexibility about whether the subfield 
corresponding to the digit should be made to emit light by which pixel remains. That is, for example, when the data 
read from ROM25 are 01022100= 953 ternaries, as possible distribution, there may be four kinds of B 1=0101 1 100=92, 
B-2=000 11 000=24, Bl=0101 1000=88 and B-2=0001 1 100=28 or B 1=0001 1100=28, B-2=0101 1000=88 or 
B 1=0001 1000=24, and B-2=0101 1 100=92 of cases. In this case, the luminescence subfield distribution section 30 
performs distribution of a luminescence subfield according to the following rules. The luminance signal in 2 pixels 
which has been applicable here is set with Al and A2, respectively, however, a scan line top -- already -- the luminance 
signal of a pixel located in Al and right-hand side in the luminance signal of a pixel located in left-hand side to the 
pixel of the method of one is set to A2 Moreover, it considers as the binary digit showing the luminescence subfield 
pattern in each pixel corresponding to possible distribution of a luminescence subfield for Bl and B-2. For example, in 
a pixel 1, SF3, SF4, and SF5 are luminescence, and when [ other subfields ] un-emitting light, Bl is 0001 1 100= 28. 
[0080] The luminescence subfield distribution section 30 determines first that it is most set to Al and A2 by Bl and B- 
2 closely, respectively. Namely, the following formula [0081] 

[Equation 6] | Ask for the possible division which makes Al-Bl|+|A2-B-2j the minimum. Although processing is ended 
when this is determined as a meaning, when two or more division which fulfills this condition exists, Bl and B-2 
determine in them what becomes as equal as possible. That is, next, it is [0082] in them. 
[Equation 7] | Ask for the division which makes Bl-B-2| the minimum. Processing is ended when division is 
determined now as a meaning. When the luminance signal in 2 pixels made into an object, and Al and A2 are equal to 
the last, the flexibility of to which pixel to assign Bl or B-2 remains. In this case, a parity signal responds to 0 or 1 and 
it is Bl-Al>B-2-A2. (when a parity signal is 0) 
B1-AKB-2-A2 (when a parity signal is 1) 

A subfield is distributed according to the rule to say. That is, the present scan line changes whether the 1st pixel of the 
above-mentioned pixel pair is more brightly displayed compared with a luminance signal, or it displays more darkly 
according to even lines or odd lines. Consequently, as shown in drawing 16 , the pixel displayed more brightly and the 
pixel displayed more darkly will be arranged in the shape of a checker board on a screen, and there is an effect to which 
it is not conspicuous as the whole and the brightness error produced for every pixel is carried out. 
[0083] Thus, it is able to arrange on a screen the pixel more brightly displayed even if it is the case in which a then 
perfect brightness amendment is impossible for every pixel, and the pixel displayed more darkly in the shape of a 
checker board, to generate desired average brightness as the whole, and to suppress animation false coutour in this 
invention. 

[0084] The luminescence subfield distribution section 30 outputs the luminescence pattern signal in the abbve- 
mentioned 2 pixels determined in this way, Bl, and B-2 to this turn. Like the case of an example 1, the subfield 
luminescence pattern determined in the luminance-signal amendment section 19 is sent to PDP / display mechanical 
component, and emits light in each pixel of PDP. 

[0085] In addition, in this example, although the optimal luminescence subfield is determined according to the 
luminescence pattern in a front frame every 2 pixels, the luminescence pattern in two or more past frames is 
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memorized, and it is also possible to make it the composition which determines the optimal luminescence subfield in 
the present frame with reference to these. In this case, in the luminescence subfield determination section, when 
determining the optimal luminescence subfield cuts down required storage capacity using the same three-layer neural 
network as the thing stated in the example 2 instead of a ROM table, it is desirable. Furthermore, as shown in drawing 
10 , it is also possible to make it the composition which also memorizes the luminance signal in two or more past 
frames by the brightness storage section 27, and determines the optimal luminescence subfield in the present frame in 
the luminescence subfield determination section 19 further by the luminescence subfield storage section 22 according 
to these while memorizing the luminescence pattern in two or more past frames. Although a required frame memory 
and the storage capacity which is needed in the luminescence subfield determination section increase by this, a finer 
brightness amendment is attained. 

[0086] In addition, although the number of the subfield luminescence patterns in the frame of the past to memorize 
(frame number) and the number of the luminance signals of the past to memorize (frame number) are the same in 
drawing 10 , the numbers may differ. 

[0087] Moreover, while memorizing the luminescence pattern in a front frame by the luminescence subfield storage 
section 22, it is also possible to also memorize the luminance signal in a front frame and to make it further, the 
composition which determines the optimal luminescence subfield in the present frame in the luminescence subfield 
determination section 19 by the brightness storage section 27, according to these. 

[0088] Furthermore, in drawing 10 , it is also possible to make the optimal luminescence subfield in the present frame 
the composition for which it opts every 2 pixels only with reference to the luminance signal in the frame of the past 
which omits the luminescence subfield storage section 22 and has been memorized in the brightness storage section 27. 
Even when this method is taken, since it has the composition of determining the optimal luminescence subfield every 2 
pixels which adjoin in this invention compared with the conventional method memorized by JP,9-34401,A, 
respectively, it is possible to cancel and reduce an amendment error as a whole by 2 pixels, and animation false coutour 
depressor effect is increasing. 
[0089] 

[Effect of the Invention] As having explained above, since it has made the composition which determines the actual 
subfield luminescence pattern in the past frame, and the subfield luminescence pattern which is most suitable with the 
present frame from the luminance signal in the present frame in this invention, when the luminance signal in the past 
frame and the subfield luminescence pattern in the past frame do not correspond, a luminance-signal amendment is 
performed correctly, and there is an effect which heightens animation false-coutour depressor effect remarkably. 
[0090] Moreover, it writes in the composition which determines the subfield luminescence pattern which was most 
suitable with the present frame, the luminance-signal amendment as which not only the last frame but the influence of 
the luminescence subfield in the frame of two or more frames ago was considered is performed from the luminescence 
pattern of the subfield in two or more past frames, and the luminance signal in the present frame, and there is an effect 
which raises the precision of animation false-coutour suppression remarkably in this invention. 
[0091] Furthermore, in this invention, it writes in the composition which determines the adjoining optimal 
luminescence [ in / each / 2 pixels per 2 pixels ] subfield from the subfield luminescence pattern in the past frame, and 
the luminance signal in the present frame. Even when amendment sufficient in the amendment processing performed 
for every pixel like the conventional method is impossible 2 pixels of amendment errors can be made to cancel as a 
whole, it becomes possible to generate the adjoining brightness for which it asks with an average more sufficient 
precision, and the effect which heightens animation false coutour depressor effect remarkably is acquired. 
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3. In the drawings, any words are not translated. 

vtfrfrrrffr?ffrfrrtfrtr.vrrrrrrfrrrrfrtrrfrrrrrrftrfrrr???rrr?ftrtr.>/rmrr 

TECHNICAL FIELD 

fff/ftfftrrrrrrrrtttrrrrrftrtrrttrtrrft/rj/frfw.-rrrrmfr/rrr,-rrr?swffri 

[The technical field to which invention belongs] Especially this invention relates to the gradation display suitable for 
the animation false coutour suppression in the gradation display of display, such as a plasma display panel, and the 
gradation method of presentation about gradation display and the gradation method of presentation. 
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Japan Patent Office is not responsible for any 
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l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

<trrrrrrrifffHr}turt>ffrtttftrrr,-rt>ff>rrHri 

PRIOR ART 

[Description of the Prior Art] generally, a plasma display panel (it is hereafter called PDP for short) does not have a 
flicker with thin shape structure, and it is possible that a display contrast ratio is large and for it to be comparatively 
alike and to consider as a big screen, a speed of response is quick, and it has many features -- multicolor luminescence 
is also possible -- by use of a fluorescent substance with the spontaneous light type For this reason, in the field of 
computer-related display, the field of a color picture display, etc., it is coming to use widely in recent years. 
[0003] There are an alternating current electric discharge type thing which an electrode is covered with a dielectric by 
the method of operation, and is indirectly operated in the state of alternating current electric discharge, and a direct- 
current-discharge type thing which an electrode is exposed to discharge space and operates in the state of a direct 
current discharge in this PDP. Furthermore, there are a memory operation type which uses the memory of an electric 
discharge cell as a drive method, and a refreshment operation type which does not use it as alternating current electric 
discharge type. In addition, the brightness of PDP is proportional to the number of times of electric discharge, i.e., the 
number of repeats of a pulse voltage, mostly. In the case of the above-mentioned refresh type, since brightness will fall 
if display capacity becomes large, it is mainly used to PDP of small display capacity. 

[0004] Drawing 1 1 is a cross section which illustrates the outline of the composition of one display cell of alternating 
current electric discharge memory operation type PDP. Opposite arrangement of the two insulating substrates (a display 
side glass substrate, rear-face side glass substrate), the front face where this display cell consists of glass, and a tooth 
back, 1 and 2 is carried out. On the insulating substrate 1 by the side of opposite, the septum 34 formed on the wrap 
dielectric layer 4 and the dielectric layer 4 in the transparent scanning electrode 32 and the transparent maintenance 
electrode 33, and the scanning electrode 32 and the maintenance electrode 33 and the protective layer 36 which consists 
of the magnesium oxide which protects a dielectric 4 from electric discharge are formed. Moreover, on the insulating 
substrate 2 by the side of opposite, the data electrode 5 formed by intersecting perpendicularly with the scanning 
electrode 32 and the maintenance electrode 33 and the fluorescent substance 9 which changes into the light 35 the 
ultraviolet rays which generate this data electrode 5 by the wrap dielectric layer 7 and electric discharge of a discharge 
gas are formed. 

[0005] The space between an insulating substrate 1 and an insulating substrate 2 is filled up with the discharge gas 
which consists of those mixed gas, such as helium, neon, and a xenon, the discharge-gas space 37 is formed, and a 
septum 34 is formed in order to divide a display cell, while securing this discharge-gas space 37. 
[0006] Next, with reference to drawing 1 1 , electric discharge operation of the selected display cell is explained. If the 
pulse voltage exceeding an electric discharge threshold is impressed between the scanning electrode 32 and the data 
electrode 5 and electric discharge is made to start, corresponding to the polarity of this pulse voltage, the charge of 
positive/negative will be attracted by the front face of the dielectrics 4 and 7 of both sides, and will produce deposition 
of a charge. Since it becomes the above-mentioned pulse voltage and reversed polarity, even if the effective voltage 
inside a cell falls with growth of electric discharge and the above-mentioned pulse voltage holds constant value, the 
equivalence internal voltage resulting from deposition of this charge, i.e., wall voltage, cannot maintain electric 
discharge, but it ****** it at last. Since it is superimposed on the part of wall voltage as an effective voltage when the 
maintenance pulse which are wall voltage and the pulse voltage of like-pole nature is impressed between the scanning 
electrodes 32 and the maintenance electrodes 33 which adjoin next, even if the voltage swing of a maintenance pulse is 
low, it can discharge exceeding an electric discharge threshold. 

[0007] Therefore, it becomes possible by continuing impressing a maintenance pulse between the scanning electrode 32 
and the maintenance electrode 33 to maintain electric discharge. This function is an above-mentioned memory. 
Moreover, the scanning electrode 32 or the maintenance electrode 33 can be made to stop the above-mentioned 
maintenance electric discharge by impressing the elimination pulse which is the pulse of the latus low battery of width 
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of face which neutralizes wall voltage, or a pulse about [ of width of face / narrow ] a maintenance pulse voltage. 
[0008] Drawing 12 is drawing showing electrode wiring of the line of a jxk individual, and the panel for a dot-matrix 
display which arranged the display cell in the shape of [ which consists of a train ] a matrix. It has the scanning 
electrodes. Scl, Sc2, --, Scj and the maintenance electrodes Sul, Su2, --, Suj which were arranged in parallel as a line 
electrode, and has the data electrodes Dl, D2, Dk which intersected perpendicularly with these scanning electrode 
and the maintenance electrode as a train electrode, and were arranged. A round term of a drive of this panel is written in 
with a pre-discharge period, consists of a conducting period and a maintenance conducting period, repeats this, and 
obtains desired graphic display. 

[0009] A pre-discharge period impresses the pre-discharge elimination pulse for extinguishing the charge which checks 
write-in electric discharge and maintenance electric discharge among the wall charges generated by impression of the 
pre-discharge pulse which it is [ pulse ] a period for generating an activity particle and a wall charge, and makes all the 
display cells of the PDP panel discharge simultaneously in discharge-gas space, and a pre-discharge pulse, in order 
[ which was stabilized in the write-in conducting period ] to write in and to acquire an electric-discharge property. A 
maintenance conducting period is a period which maintenance electric discharge is carried out [ period ] in order to 
obtain desired brightness, and makes the display cell which discharged by writing in in a write-in conducting period 
emit light. 

[0010] In a pre-discharge period, a pre-discharge pulse is first impressed to the maintenance electrodes Sul, Su2, -, 
Suj, and electric discharge is caused in all display cells. Then, an elimination pulse is impressed to the scanning 
electrodes Scl, Sc2, --, Scj, elimination electric discharge is generated, and the wall charge deposited by the pre- 
discharge pulse is eliminated. 

[001 1] Then, it writes in, and in a period, a scanning pulse is impressed to the scanning electrodes Scl, Sc2, --, Scj line 
sequential, further, a data pulse is impressed alternatively, and is written in the data electrode Di (1 <=i<=k) in the cell 
which should be displayed corresponding to graphic display data, electric discharge is generated, and a wall charge is 
generated. 

[0012] Finally in a maintenance conducting period, only the display cell which caused write-in electric discharge 
causes maintenance electric discharge continuously by the maintenance pulse, and luminescence operation of the 1st 
page is completed. 

[0013] Drawing 13 is made into an example and the subfield display by the scanning maintenance separation drive used 
used by AC type color plasma display is explained. Although the 1 field is made into about 1/60 second whose flicker 
is not usually visible, as shown in drawing 13 , this is divided into six subfields of SF6 from the subfield SF 1 which 
consists of a scanning interval and a conducting period. In the scanning interval of a subfield SF 6, writing is performed 
to each pixel based on the indicative data of B5 of the most significant bit. After complete writing is completed, a 
maintenance electric discharge pulse is impressed all over a panel, and only the write-in pixel is indicated by 
luminescence. Next, the same drive is performed also in a subfield SF 5. In the maintenance conducting period of each 
subfield, in order to obtain sufficient brightness, 128 times, in SF1, 64, 32, and 16 or 8 times of maintenance electric 
discharge pulses are impressed, and emit light from a subfield SF 4 256 times by the subfield SF 6 at a subfield SF 5, 
respectively. 

[0014] Although the rapidity which performs a scan in a short time and writing is required in order to have produced 
adoption of such a subfield method from the need of modulating luminescence brightness in the number of times of 
luminescence, or a luminescence period and to scan multiple times during the 1 field naturally, improvement in the 
write-in performance of a plasma display panel is achieved in recent years, writing has become possible and at least 
three or less microseconds also of full color displays of 256 gradation by eight subfields have also been realized. 
[0015] Although a good gradation display is reproduced by such subfield method in the case of a still picture, 
disturbance occurs with an image in animation display. For example, when the picture from which a luminosity 
changes smoothly like a person's cheek moves in a screen top, a dark profile, and a bright profile or a different profile 
of a color appears into the portion of the cheek which should be a picture smooth originally. Moreover, a color gap, the 
feeling of a fall of resolution, etc. are brought about. Such animation false coutour is very conspicuous on the boundary 
which advances to a high order bit in a smooth gradation change, and has the problem which spoils display grace and 
quality of image remarkably. 

[0016] Drawing 14 shows a part of gradation realized with the combination of eight subfields SF8-SF1 by which 
weighting was carried out to the 8-bit binary digit B7, B6, B5, B4 and B3, B-2, and the brightness 128, 64, 32, 16, 8, 4, 
2, and 1 respectively corresponding to Bl and B0. The display of 256 gradation is attained by combining these 
subfields. That is, the brightness of 256 gradation of each pixel can be expressed in the 8-bit binary digit of B7-B0. It 
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becomes the natural picture which was made to display a picture one by one by the subfields SF8-SF1 which expressed 
the existence of brightness 128, 64, 32, 16, 8, 4, 2, and 1 in a binary digit B7-B0, and was expressed by the visual 
storage effect by halftone. 

[0017] In drawing 14 , when one gradation changes from brightness 127 to especially the brightness 128, all the values 
of all of B6-B0 change from " 1 " to "0" a lot, and B7 changes to " 1" from "0." For this reason, supposing it makes light 
emit by the time order of the subfield SF 8 of the most significant from the subfield SF 1 of the least significant, a 
luminescence period will change from the first portion of the field to the section remarkably in the second half, 
consequently animation false coutour will occur. 

[0018] Some methods are proposed in order to solve this problem, the Institute of Electronics and Communication 
Engineers paper magazine — in Mr. Takigawa's paper "TV display by AC plasma panel" indicated from 56 pages to 62 
pages of '77/VolJ60-ANo.l A bit winds [ the center-of-gravity position of brightness within a time / of the 1 field ]. 
wind, and a riser and before and after falling It is supposed that it is effective to arrange a subfield so that it may not 
move as much as possible, and the subfield array of SF3, SF4, SF5, SF1, and SF2 which allotted the luminescence 
period of a high order bit to the center section in the example of 5 bits, i.e., 32 gradation displays, is effective in 
suppression of animation false coutour. Moreover, it is also effective to decrease the display time in 1 field, in the 
example of an experiment, by shortening a display period at the time of the quadrant of the 1 field, it combines with the 
above-mentioned subfield array, and the good display is realized. 

[0019] moreover, in the paper "the middle means of displaying of television using the memory type discharge-in-gases 
panel" of Mr. Konoue of EE) 90-9 of the electronic-intelligence communication society technical report reported in 
1990 The time interval from the bit of the beginning of the field to the bit of the last of the next field It is supposed that 
animation false coutour will be improvable by considering as less than 20 mses which are the critical fusion frequency 
of human being's visual sense. Like above-mentioned Mr. Takigawa's method, a subfield cannot be arranged over the 
whole 1 field, but it can consider as less than 20 mses by stuffing one side, and it is supposed that animation false 
coutour will be improved. 

[0020] Moreover, it is supposed also by dividing and arranging the bit of a high order with a long luminescence period 
that this condition can be fulfilled. In a 8-bit display, are divided B7 of a high order into SF 8-1 and SF 8-2, and B6 is 
divided into two at SF 7-1 and SF 7-2, respectively. By arranging the 1 field with 10 subfield composition in order of 
SF 7-1 and SF 8-1 which have arranged dispersedly the subfield divided respectively, SF1, SF2, SF3, SF4, SF5, SF6 
and SF 7-2, and SF 8-2 Time from the bit of the beginning of the field to the bit of the last of the next field can be made 
into 18.8 mses, and it is reported that the gradation disorder of an animation has been improved. 
[0021] in addition, although the most significant bit of a binary digit which expresses the weight of brightness with the 
above-mentioned paper is set to Bl and the subfield of the most significant corresponding to it is set to SF1, in this 
invention, it unifies into expression generally used in the information processing field, and the subfield of Bn-1 and the 
least significant is expressed [ a least significant bit ] for B0 and the most significant bit of n figures as SF1 
[0022] As the above optimization of a subfield array, shortening of field time or a luminescence display period, or 
methods other than the method of dividing the long subfield of a luminescence period, an amendment is added to a 
status signal and the method of suppressing animation false coutour is learned by making a subfield without a lighting 
schedule turn on, or making the subfield of a lighting schedule switch off conversely. In JP,8-54853,A, an animation 
false coutour field (the fake image field is indicated by JP,8-54853,A) is detected, it distinguishes to it whether the 
brightness of this animation false coutour field is brighter than original brightness, and the idea of controlling 
luminescence of the pixel of this field based on this distinction result is indicated. Furthermore, an animation lost- 
motion vector is detected to JP,8-123355,A and JP,8-21 1848,A, and the method of controlling luminescence of a pixel 
to suppress the animation false coutour generating is expected to be using it is indicated. The bit produced by 
brightness change winds in JP,9- 102921, A, a riser is detected in each pixel to it, and the method of rectifying an 
indicative data based on the result is indicated. Moreover, the method of asking JP,9-34401,A for the amendment signal 
for suppressing animation false coutour beforehand, reading this as a look-up table, and writing in exclusive memory 
(ROM) is indicated. 

[0023] Drawing 15 is the block diagram showing the signal amendment method indicated by JP,9-34401,A. In case it 
rectifies by this method, the frame memory is made to memorize the luminance signal of the past frame, an amendment 
signal is read from ROM by making this and the luminance signal in the present frame into the address, this is added to 
the luminance signal in the present frame, and it sends to the drive control circuit of PDP. The amendment data for 
suppressing animation false coutour which ROM should be made to memorize beforehand here are decided based on 
survey data. 
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[Effect of the Invention] Since it is made the composition which determines the actual subfield luminescence pattern in 
the past frame, and the subfield luminescence pattern which was most suitable with the present frame from the 
luminance signal in the present frame in this invention as explained above, When the luminance signal in the past frame 
and the subfield luminescence pattern in the past frame do not correspond, a luminance-signal amendment is performed 
correctly, and there is an effect which heightens animation false coutour depressor effect remarkably. 
[0090] Moreover, it writes in the composition which determines the subfield luminescence pattern which was most 
suitable with the present frame, the luminance-signal amendment as which not only the last frame but the influence of 
the luminescence subfield in the frame of two or more frames ago was considered is performed from the luminescence 
pattern of the subfield in two or more past frames, and the luminance signal in the present frame, and there is an effect 
which raises the precision of animation false-coutour suppression remarkably in this invention. 
[0091] Furthermore, in this invention, it writes in the composition which determines the adjoining optimal 
luminescence [ in / each / 2 pixels per 2 pixels ] subfield from the subfield luminescence pattern in the past frame, and 
the luminance signal in the present frame. Even when amendment sufficient in the amendment processing performed 
for every pixel like the conventional method is impossible, 2 pixels of amendment errors can be made to cancel as a 
whole, it becomes possible to generate the adjoining brightness for which it asks with an average more sufficient 
precision, and the effect which heightens animation false coutour depressor effect remarkably is acquired. 
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[Problem(s) to be Solved by the Invention] In the above conventional technology, animation false coutour is not fully 
suppressed and, still, the method by optimization of the order of a subfield does not have it to high-definition graphic 
display. [ enough ] Moreover, by the method of dividing shortening of field time, shortening of a luminescence display 
period, or many subfields, in order to demonstrate the depressor effect of sufficient animation false coutour, it is 
necessary to shorten a scanning interval considerably. Although this can respond in the plasma display with'a small 
display capacity by which shortening of a scanning interval is permitted, animation display of many gradation is rather 
desired on the big display of display capacity, and it becomes difficult to shorten a scan time still more sharply and to 
drive it in this case. 

[0025] By working effectively, even if many subfields are not used for the method of suppressing animation false 
coutour by signal amendment, at this point, although it is advantageous, it is hard to say that the load of movement 
detection processing is large and the method of detecting the motion vector of an animation and controlling 
luminescence of a pixel is practical at present. 

[0026] Then, although a method of performing a signal amendment, without performing movement detection 
processing was desired, in this case, by the Prior art, animation false coutour could not fully suppress in fact, but there 
was a trouble that it was still inadequate, to high-definition graphic display too. 

[0027] Analysis of this reason mentions the point of having determined the amendment signal in the present frame 
using the luminance signal in the past frame, with the conventional signal amendment technology as the 1st trouble. For 
For example, when luminescence brightness changes to 3 1 from 32 in subfield arrangement of drawing 13 , time to 
change in the state where SF6 quenches and SF1-SF5 are emitting light, consequently for luminescence become a non- 
dense from the state where only SF6 is emitting light, at the time of changes of a frame arises, for this reason, a screen 
becomes dark for a moment, and animation false coutour occurs. An amendment signal (for example, +10) is added for 
this to an amendment sake at the luminance signal in the present frame, and brightness 41 is displayed. However, with 
the following frame, since having considered the case where you want to generate brightness 41 with the following 
frame here the pixel displayed brightness 41 in fact with the present frame, although an amendment is unnecessary 
**** Since the luminance signal from the first in the present frame was 3 1, by the conventional method, the 
contradiction in which an amendment signal (for example, -7) when a luminance signal changes to 41 from 3 1 will be 
read, and it will be added had happened. 

[0028] Although the brightness which not only the luminescence state in the last frame but the luminescence state of 
two or more frames ago is perceived with the present frame is affected in fact as the 2nd trouble, by the conventional 
method, this point is not taken into consideration but the point of having determined the amendment signal only from 
the luminance signal in the present frame and the luminance signal of one frame ago is mentioned. For this reason, a . 
high amendment of precision was not completed by the conventional method. 

[0029] Although the signal amendment was performed for every pixel by the conventional method as the 3rd trouble, 
no matter what amendment it may perform then for every pixel in fact, the point that sufficient amendment may be 
unrealizable is mentioned. 

[0030] (The purpose of invention) this invention aims at offering the gradation display and the gradation method of 
presentation which suppress disturbance of animation false coutour remarkably in view of the above-mentioned 
technical problem. 
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MEANS 

[Means for Solving the Problem] In the gradation display which the gradation display of this invention divides 1 field 
period into two or more subfields, and displays gradation with the combination of the subfield A luminescence subfield 
storage means to memorize the luminescence subfield in the frame of the past which consists of a front frame or a front 
frame, and at least one frame before this front frame, The subfield luminescence history of the past memorized by this 
luminescence subfield storage means, It is the gradation display characterized by having a luminescence subfield 
determination means to determine the combination of the luminescence subfield which is suitable for generating 
desired brightness in the present frame from the luminance signal in the present frame. 

[0032] Moreover, the gradation display of this invention divides 1 field period into two or more subfields, and sets it to 
the gradation display which displays gradation with the combination of the subfield. A luminescence subfield storage 
means to memorize the luminescence subfield in the frame of the past which consists of a front frame or a front frame, 
and at least one frame before this front frame, A luminance-signal storage means to memorize the luminance signal in 
the frame of the past which consists of a front frame or a front frame, and at least one frame before this front frame, 
The subfield luminescence history of the past memorized by this luminescence subfield storage means and this 
luminance-signal storage means, and the history of the past luminance signal, It is the gradation display characterized 
by having a luminescence subfield determination means to determine the combination of the luminescence subfield 
which is suitable for generating desired brightness in the present frame from the luminance signal in the present frame. 
[0033] Moreover, the gradation display of this invention divides 1 field period into two or more subfields, and sets it to 
the gradation display which displays gradation with the combination of the subfield. A luminescence subfield storage 
means to memorize the luminescence subfield in the frame of the past which consists of a front frame or a front frame, 
and at least one frame before this front frame, It has a luminescence subfield determination means to determine the 
luminescence subfield in the present frame, the aforementioned luminescence subfield determination means The 
subfield luminescence pattern in the frame of the past in adjoining L pixels (L is the two or more natural numbers) is 
read from the aforementioned luminescence subfield storage means. From this subfield luminescence pattern and the 
luminance signal in the present frame in the aforementioned L pixels It is the gradation display characterized by being a 
means to determine the combination of the luminescence subfield suitable for aforementioned generating L pixels of 
desired average brightness as a whole in the present frame to each aforementioned L pixel. 

[0034] Moreover, the gradation display of this invention divides 1 field period into two or more subfields, and sets it to 
the gradation display which displays gradation with the combination of the subfield. It has a luminance-signal storage 
means to memorize the luminance signal in a front frame, and a luminescence subfield determination means to 
determine the luminescence subfield in the present frame. The aforementioned luminescence subfield determination 
means the luminance signal in the front frame in adjoining L pixels (L is the two or more natural numbers) Read from 
the aforementioned luminance- signal storage means, and from this and the luminance signal in the present frame in the 
aforementioned L pixels It is the gradation display characterized by being a means to determine the combination of the 
luminescence subfield suitable for aforementioned generating L pixels of desired average brightness as a whole in the 
present frame to each aforementioned L pixel. 

[0035] Moreover, the gradation display of this invention divides 1 field period into two or more subfields, and sets it to 
the gradation display which displays gradation with the combination of the subfield. A luminescence subfield storage 
means to memorize the luminescence subfield in the frame of the past which consists of a front frame or a front frame, 
and at least one frame before this front frame, A luminance-signal storage means to memorize the luminance signal in 
the frame of the past which consists of a front frame or a front frame, and at least one frame before this front frame, It 
has a luminescence subfield determination means to determine the luminescence subfield in the present frame, the 
aforementioned luminescence subfield determination means The subfield luminescence pattern history in the frame of 
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the past in adjoining L pixels (L is the two or more natural numbers), The luminance-signal history in the frame of the 
past in the aforementioned L pixels, respectively The aforementioned luminescence subfield storage means, And read 
from a luminance-signal storage means and it sets on the present frame from these and the luminance signal in the 
present frame in the aforementioned L pixels. It is the gradation display characterized by being a means to determine 
the combination of the luminescence subfield suitable for aforementioned generating L pixels of desired average 
brightness as a whole to each aforementioned L pixel. 

[0036] In the gradation method of presentation which the gradation method of presentation of this invention divides 1 
field period into two or more subfields, and displays gradation with the combination of the subfield The luminescence 
subfield luminescence history in the frame of the past which consists of a front frame or a front frame, and at least one 
frame before this front frame, It is the gradation method of presentation characterized by determining the combination 
of the luminescence subfield which is suitable for generating desired brightness in the present frame from the 
luminance signal in the present frame. 

[0037] Moreover, the gradation method of presentation of this invention divides 1 field period into two or more 
subfields, and sets it to the gradation method of presentation which displays gradation with the combination of the 
subfield. The subfield luminescence history of the past in the frame of the past which consists of a front frame or a 
front frame, and at least one frame before this front frame, The history of the luminance signal of the past in the frame 
of the past which consists of a front frame or a front frame, and at least one frame before this front frame, It is the 
gradation method of presentation characterized by determining the combination of the luminescence subfield which is 
suitable for generating desired brightness in the present frame from the luminance signal in the present frame. 
[0038] Moreover, the gradation method of presentation of this invention divides 1 field period into two or more 
subfields, and sets it to the gradation method of presentation which displays gradation with the combination of the 
subfield. The subfield luminescence pattern in the frame of the past which consists of the front frame or front frame in 
adjoining L pixels (L is the two or more natural numbers), and at least one frame before this front frame, It is the 
gradation method of presentation characterized by determining the combination of the luminescence subfield suitable 
for aforementioned generating L pixels of desired average brightness as a whole in the present frame from the 
luminance signal in the present frame in the aforementioned L pixels to each aforementioned L pixel. 
[0039] Moreover, the gradation method of presentation of this invention divides 1 field period into two or more 
subfields, and sets it to the gradation method of presentation which displays gradation with the combination of the 
subfield. The luminance signal in the front frame in adjoining L pixels (L is the two or more natural numbers), It is the 
gradation method of presentation characterized by determining the combination of the luminescence subfield suitable 
for aforementioned generating L pixels of desired average brightness as a whole in the present frame from the 
luminance signal in the present frame in the aforementioned L pixels to each aforementioned L pixel. 
[0040] Moreover, the gradation method of presentation of this invention divides 1 field period into two or more 
subfields, and sets it to the gradation method of presentation which displays gradation with the combination of the 
subfield. The subfield luminescence pattern history in the frame of the past which consists of at least one frame before 
the front frame or the front frame, and this front frame in adjoining L pixels (L is the two or more natural numbers), 
The luminance-signal history in the frame of the past which consists of the front frame in the aforementioned L pixels 
or a front frame, and at least one frame before this front frame, It is the gradation method of presentation characterized 
by determining the combination of the luminescence subfield which is suitable for aforementioned generating L pixels 
of desired average brightness as a whole in the present frame from the luminance signal in the present frame in the 
aforementioned L pixels to each aforementioned L pixel. 
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(Operation) Although the luminescence pattern of the subfield in the past frame which is suitable for the present frame 
from a luminance signal from the first and the luminance signal of the present frame was determined by the already 
explained signal amendment method of drawing 15 In this invention, it is not a luminance signal from the first in the 
past frame. The signal which rectified to the luminance signal, i.e., the signal showing the subfield made to actually 
emit light, is memorized in the luminescence subfield storage section, the luminescence subfield determination section 
This signal (signal showing the subfield made to actually emit light), A desirable amendment is determined from the 
luminance signal in the present frame, and the luminescence pattern of a subfield which was most suitable with the 
present frame is determined. 

[0042] When the input luminance signal in the past frame differs from the signal made to actually emit light, the 
contradiction of the conventional method that an amendment will be performed based on a different input luminance 
signal from the thing made to actually emit light is canceled by this, and remarkable animation false coutour depressor 
effect can be realized by it 

[0043] Moreover, in this invention, the luminescence subfield storage section which has two or more frame memories 
is made to memorize the subfield luminescence pattern in two or more past frames, and the luminescence subfield 
determination section determines the subfield luminescence pattern which was most suitable with the present frame 
from the subfield luminescence pattern of these past, and the luminance signal in the present frame. Consequently, 
according to the time change history of an input luminance signal, the signal amendment as which not only the 
luminescence subfield in the last frame but the influence of the luminescence subfield in the frame of two or more 
frames ago was considered, and the determination of a luminescence subfield are attained, and a high amendment of 
precision can be realized more. 

[0044] Furthermore, 2 pixels which the luminescence subframe storage section is made to memorize the subfield 
luminescence pattern in the past frame, and adjoins in this invention (generally L pixels.) The luminescence subfield 
determination section determines which subfield should be made to emit [ in / each / 2 pixels / above-mentioned ] light 
with the luminescence subfield of the past / in / two or more positive integers / in L ], and a 2 above-mentioned pixels / 
in the present frame / luminance signal to the present frame. Even when amendment sufficient in the amendment 
processing performed for every pixel like the conventional method is impossible, 2 pixels of amendment errors are 
made to cancel as a whole, it becomes possible to generate the adjoining brightness for which it asks on the average 
with a more sufficient precision, and the depressor effect of remarkable animation false coutour is obtained by this. It is 
as follows when supplemented with why this becomes possible. If the number of the subfields arranged all over 1 field 
is set to n, the number of the luminescence states which each pixel can take in the 1 field will become as the n-th power 
of 2 in general. By the method of performing a brightness amendment for every pixel, you have to choose the optimal 
luminescence state out of these states where it was restricted. When generating the brightness for which it asks on the 
average as a whole 2 pixels as opposed to it, the luminescence state more optimal out of many possible luminescence 
states can be chosen. In this case, since "it is un-emitting light 2 pixels", "2 pixels emitting light", and three kinds of 
"only one of pixels emit light" exist for every subfield, a possible luminescence state can choose the luminescence state 
optimal out of the possible luminescence state as the n-th power of 3 as the whole. Therefore, since the optimal 
luminescence state can be chosen from more luminescence states by performing a signal amendment per 2 pixels in this 
way, it becomes possible to generate the average brightness for which it asks with a more sufficient precision. 
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EXAMPLE 

[Example] Hereafter, with reference to a drawing, it explains in detail based on the suitable example of this invention. 
[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the luminance-signal amendment section in the 1st example by this 
invention. 

[Drawing 2] It is the plot plan of a during [ the frame time of the subfield used in the example ]. 
[Drawing 3] It is the block diagram showing the outline of this invention. 

[Drawing 4] It is the block diagram showing the outline of PDP used in the example of this invention, and a display 
drive control section. 

[Drawing 5] It is the ****** view showing the structure of the plasma display panel (PDP) used for the example of this 
invention. 

[Drawing 6] It is the block diagram showing the luminance-signal amendment section in the 2nd example by this 
invention. 

[Drawing 7] In the 2nd example by this invention, it is the block diagram showing the luminance-signal amendment 
section at the time of making it the composition which carries out the signal amendment also in consideration of the 
past luminance signal. 

[Drawing 8] It is the block diagram showing the luminance-signal amendment section in the 3rd example by this 
invention. 

[Drawing 9] It is the block diagram showing the luminescence subfield determination section in the luminance-signal 
amendment section of drawing 8 . 

[Drawing 10] In the 3rd example by this invention, it is the block diagram showing the luminance- signal amendment 
section at the time of making it the composition which carries out the signal amendment also in consideration of the 
past luminance signal. 

[Drawing 11] It is the cross section showing the composition of one display cell of AC memory operation type PDP. 
[Drawing 12] It is the plan showing the electrode disposition of AC memory operation type PDP. 
[Drawing 13] It is explanatory drawing of the subfield method for the conventional gradation display. 
[Drawing 14] It is explanatory drawing of the subfield luminescence pattern for explaining animation false coutour. 
[Drawing 15] It is a block diagram explaining the signal amendment method by the conventional technology. 
[Drawing 16] In the 3rd example by this invention, it is explanatory drawing which explains the method of arrangement 
of the pixel displayed more brightly and the pixel displayed more darkly as a result of a signal amendment. 
[Description of Notations] 

I 2 Insulating substrate 

3 Field Discharge Electrode 

4 Dielectric Layer 

5 Data Electrode 

6 Septum (Black) 

7 White Dielectric Layer 

8 Septum (White) 

9 Fluorescent Substance 

10 Data Driver 

I I Scanning Electrode 

12 Scanning Driver 

13 Maintenance Electrode 

14 Maintenance Driver 
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15 Driver Control Circuit 

16 Frame Memory / Memory Control Section 

17 Pretreatment Section 

18 Timing-Control' Circuit 

19 Luminance- Signal Amendment Section 

20 PDP / Display Drive Control Section 

21 Luminescence Subfield Determination Section 

22 Luminescence Subfield Storage Section 

23 Memory 

24 Memory Control Section 

25 Memory Only for Read-out 

26 Neural Network Section 

27 Brightness Storage Section 

28 Brightness Pair Read-out Section 

29 Luminescence Subfield Read-out Section 

30 Luminescence Subfield Distribution Section 
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DRAWINGS 
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[Drawing 5 ] 
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[Drawing 13] 




[Drawing 1 1] 
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[Drawing 15] 




[Drawing 16] 
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Abstract 



PROBLEM TO BE SOLVED: To conduct a correct compensation for luminance signals and to greatly 
increase the dynamic image spurious profile prevention effect by determining the combination of the 
light emitting subfields, which are suitable in generating the desired luminance in a present frame from 
the past subfield light emitting history, and the luminance signals in the present frame. 
SOLUTION: A light emitting subfield storage section 22 stores the light emitting subfields of the past 
frames which consists of a previous frame or the previous frame and the frame that is one of the 
frames existed before the previous frame. A light emitting subfield determining section 21 is provided 
with a ROM 25 in which the data, that indicate which subfield should be light emitted in order to 
generate a desired luminance given by the luminance signals, are beforehand stored as the table 
corresponding to the subfield light emitting pattern in the previous field. Then, a determination is made 
for the combination of the light emitting subfields which are suitable to generate the desired luminance 
in the present frame. 
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imxm 13 i7 4-)u YwmtmLWfy 4 -iv 

Y izftm L . *nV77 4 -tV K £ 0 pg 

^ < 1 fc— 7 Is— M. b frt>%&m£cr>y U—Alz 

a^im^yy < -jvYzmfetzstm-yy < -jv 

YWm&b . 

Wmt^yy 4 -)VYW®*W,zZ. 9E«Sft.-0*43i 

\z.m$hw&ryy < -)VY^m.^b^^.-r^ 
xv-yy 4 -iv . 

b *^wz^hmm*&mw.> 
mimi ] i \,z%m<mwm.^mw,z^ 
x. mumffyy 4-)VYwm-mi. myv-Mz 

b^mb-rhmmmmw. 

] lyi-iv YimzmLwyy 4 ->v 

%<F>yyy 4 -fVY^m^b-^lzJ: 9Pt 

myu-J±^ tt:imyu-J±bW[myu—j*£K>ffi<r> 
4rtt<b\>—^<r>y\s-J±bfr^t£h& : &<r>y\<—Mz 
i$if&$£teyyy 4 -jvY^imtt^^yy 4 ->v 

&ttmyl>-J*bWffiyl'-^J:'0mcr> 
'Jfts:<bh—r>(r)yv—^bi3^ts:h^<r>yv—Mz 

&i?&mmm^zm&tm&mmm^&b. 
mmrt-yy 4 -;v Yim^&ts xxmm&m^sm^ 
mz± t)imztix^&&£wyy 4 -jvYWtwm. 
iiXVT&iicomj&m^mmb. myu-^x-crmmm 
ttyis-Mz&^xivimcQmgzzmi-t&co 

*irr h z b £ ftmb-t&vgmmsjmm., 

KfcdMHU 4-)\sY<m*-i*i>itliZji 0P§ 

IS Sr itkTFT h $HM0?f*£S.I/Z fcut> 

W^-a. tt:imy^-^bimyu-^x*)m^> 
'J?%< bi>—i(?>yi<'-J*bfrt>%:&i&£<7)yis—Mz 
ait&fticvyy 4 -jvYzmm-&&ywyy 4 ->v 
Flattest , my u-Mztsv&z&ty-yy 4 -jv y 
-ZftSzthmetyy 4 ->v Y®$&®.b 
ma&t&r? 4 ->vY&^mt. mm~?& Lwm 

(Ui2V±kcr>&mi.) t,Z&lf&&£<7)yU-J>X'm- 

yy 4 -)v Y¥&v*?-yzmsim&yy 4 -iv hib 
b miiMm,z&vhmyv-hX'<nn%smbfr . 
nmzft'kt&cMzmthftXfryy 4 -jvY^m.^ 



bit*. miiLwmzti-etiizMLx , ^t-^^sx- 
imva 5] \y4-iv YimkmHWT? 4 -jv 

Y IzftM L . %<n>*ry y 4 -jv Y com^b^tlz i 9 Pg 
4-JVYmfe^&b £WU 

WEmvyy 4 -jv Kifcsg^aji, me*-* lm* 

-Mz&^xmi\Mm-£feb Lxmrneyf-snummz 
mi-t&Mzm-t&ftKtfyy 4 -iv Y<rm.^b^ 

£ b zmkb -t& ^mm^m.. 

imme 1 iy4->v vtmzim^y y 4 ->i< 

my\s-M^ 3.fcimyi'-J*bWMyi'-J*£*)me> 
&tc<b%>—^<nyv—j±bfrhti:h : 3k£<nyv—Mz 
%>Vfhmt*ryy 4 -jv y ztm-t h&a&ryy 4 —tv 

Yim&bb . 

ttdmyis- J*bm$fiyi'-J*£')ffi<7) 
&%<bi>~rxr>y]/—£.bfrt>%:g>i§i£cr>y]s—Mz 

Mf&mmm^-&m&-r&mmmmm^®b , 

My \s-Mzt5Wh%dt*T7y 4 -)V Y *&.l£th?&t 

*ryy4 -iv Httje^afc l . 
mtzmcyyy 4 -jvYmz^m*. mm-t&Lwm 
(ut2y.±cr>&mn) t,ztmzm£<7)yv—AT<7>y- 
yy 4 -ivY^t^-^mmb . ma^mmzmfh 
^cr>yu-M.x<m&m^mmb zztt^Km&ttt 
*ryy 4 -jv kbe«¥«, mtm&m^mm^&frh 
m^-tHL. z.tit>bmULwmz&n&myy-j»xw 
mmm*§rbfrt>. myu-Mz&^x, mii.mm^ 
b Lxmmcv^tim&zmi-t&Mzmt&zm-vy 
y 4-jvY(^m^h^. im^mm-tti^tuzjctL 
x. fr^&^mi'h&zbzmLb^&mmmsTm 
a. 

[M«^7] it*)i4. 5. e<o^^timzim^ 
m^msiz^^x , 

wt*ryy 4 -)v Yzmsz-tzmm^miiL. i,mmtf 2 
mmx'&zz b £nmb-f&v§mm7mm.. 

comm$&jK$imzti v ->r , 

m?s&t*ryy 4-jvYm^-mi. ^■mmi.z^tm 
mm^b it^xmh^zm>f^ixhmmb m 

±■5^, &mmx'<7)&ffl-yy 4 ->v Yffm^b^tt: 
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[ m&m io] i7-f-;p mmzm&cwy y < - 

;u H izftM L . ^arrfy < -)V Y<om.^t>^z «£ 9 
HtT7 U-A &Mm~7 U-A i:MH?f7 l^-Ai: 0 

[m$m in i7^-/p vmrnzmmw? y < - 

iKK i: t — A t *^^tSjS4<7)7 Mz 

&i / f&i&£<ryr7y 4 —ivvwrnrnt . 

Jxtmnyis-AX Qtiw&KtK b i>— 
r><r>y b frt>%&&£cr>y u—& fcfefts iS±?> 

mxm 12] 17^-4, K»}ra^a®:<o-9-y7 -f - 

mm*m^-t& mmm^rfrm^za \ ->x . 
mm^&Lwm (u&2&±<7)3mo tcaw-*. my 

u-M.ttmmyv—^bWimyu-M,J: *)me)'J?%< 
b £> — ocnyis— J*bfrt>%&M£cr ) y u— J±X'W7 
y 4-)VY$&t)^-vb. mtLmmz&V&i&yv 
-i±X<rMWSftbfrt>. myu-Mza^xmELm 

m^tkb Lxmmco^-^mm^^t^izm-th^ 

izfttx. &fc-fz,zb&ftmb-fmmm^jm. 
imxm 13] 17^-^ m^mm^yy * - 

mm* m?Rt s mmm^^miz^x . 

-*>x<mjm^b, «ELs«fc*jjt*a7P-AT 

[f»^jsi4] \y 4-)\>v$m*mt.<?>*r7y 4- 



< i t— rxnyx,— 2±bti>hts;hi&£<r>y\s— &X'<7>+)- 
7y 4 -ri> Yftj/t>*?->mmb , BaieLBStcfeftS 
H?7i— a. £Kimyi'-M<bWffiyi'-&±r)ffl<7> 

b t>— O£7)7U--Ai:*^^SjS*C07U-Ar 
comKft-^SSi: . M!ELB*tcfc(tS3^7U-AT« 

b ^xnmim^mm^m^h^zm-hmt^y 

[000 1] 

fflmmtFjjmizffli,. t < cr^xvf^ xrwt* 

[0002] 

r. PDPti^srrs) mwffimx'*>t>'oZff%< 
m^^yh^xhitw^^zb. &t:, itmnz^m 
mb*t&zbw*mx'$>*). imwg&m<. ssra! 
x-mmwrnmizj: o #fe^et^rsgT'?>s ; b%b\ 

[0 0 0 3] MPDPCIt -S-col&^r^tct K> , « 

H^. jm&mmiz^ mmttb fcs^-fe/Ko 

^^l/^j.iMWfcS. ^fc. PDP^ 

* . ±3Z<7) Vyisvis 3.m<7)W&\i. 3&miff±% < 
tchb mmt^iST-tt tztb , /J^^ico P D P tzM L 

[0004]illli. $Z%Ltim.**:VmftWPDPcr> 

&t/2*^|p]Ea$ixTV^„ tt|tm<ftKtt£fl[l±fc: 

(i. ^=5r^E««i3 2Xl/gBJ^$t^m3 3 b . 36 
3E««g3 2&t^ll^«®3 3 2rSo^«#:«4i:. f^fl: 
fM4Jblc»|R3#ufcHHt3 4 fc . ^«#:4 

sa-r^gi-ftv^^^^A^^^s^aa 3 6 

^Jt^[6]ffl|c7)ffi^S«2±^li. 7S=&MM3 
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[0005] immm i tmmmL2 1 vma&mMt 

fc#J*l/C*J9, ffiB3 4tt. Zcr)tkm.tfAgm3 7£ 
[0 0 0 6] JJcfc. Bl l£#HBLT. mRZtUZ&a 

S^WW&rtSPttEE. flB-fc. gflffli. JJE/t/k*«E 
l^»-r5*3E«fii3 2i:*t^«fii3 3tiOSI 

T-<fc&„ ifc. j&KS3 2&fciil£$«&3 3fc:. JK 

[0008] Hi 2«:. j xkfflOlf. #ia»&3:S"?h 

IHcTOfclMLfcjigaSmSiScl, Sc2, Scj£.t/ 
tHMMSul, Su2, •-, Suj£«£. HttBfcLTtt 

^ffiDl, D2, — , DkkiffiZh. ;w^/WSB 
<OHB JW«HIIIRWIflBfc « « ii^JfcSJerai: Sfi^JWi 

[0009] ^HiSc^Sia«. «&&»OTniSI(=&vi 

Vfir&flftS3-fr& ^^^OIS^W*^ 0 ;^ b 3- EpJrT 

[0010] J WftHfeWIBIfc:4iViTtt. *-r*t#mfiiS 
ul, Su2, -, SujtML-C^iifttt^^XS-EIJSDt. 



SScl. Sc2,-, Scj^MS^VWxSrEpjDLTMiiSm 

[ooii] «vvc#sa#jtnBjrtt. ssmsci, 

Sc2, -, Scji£j»W:**liJf3fcfc:9lillU KOR 

G^fHr — ? Wi£ L T — * ®6S D i (lSi^k) |:f 

[0012] miizmftwmtmiz&^x . 
mztmnm^mz l . i roasmwEwssTf * . 

[0013] ACa^^-^XVx^xyp-^T-flJffl 

H 1 3 Wlc UTRffl-T* . 1 y 4 —)V FttjMf? y >y 
*-<0Ai*V^6 0#<01|ffitti:*<i4** % Hl3fc 

7 4 — ^ K S F 1 frt> S F 6 <?) 6 Wn^Ty 4 — )V K £ 

*c t mktoWttwwbtit . %*ryy 4 -a vcm&fo 

;PKSF6T{i2 5 60. ^y*y 4 —)V KSF5 T(± 1 
2 8®, t/7 -/W K S F 4 S F 1 Ttt*il«l 

6 4. 32. 16. 8 0«iH*iwt;p^9«nisna 

[0014] zemOrV-fy 4 -/UFmemmit. f&£ 

Igt^roT^TfeO. /PHfcJ:*2 5 6» 

p<5D7;P^ H3l£*u: « TV^S . 

[0015] Z0mtrv77 4 »jtB 

[OO16]014Ji. 8t'.y hc02itiaB7. B6, 
B5. B4. B3, B2, Bl. B0^#^«BSt^3» 
jK128. 64. 32. 16. 8. 4. 2. lfcM^ft 
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ttZtlfi: 8«91f7*7 4 —>V K S F 8~ S F 1 COffl^ 
7*7 4 -JVYZ&fi.&tt&ZblzZ.') . 2 5 6®mc?> 

B7~Bo«8h'-/ b<r>2mmTmMT%i>. m&i 2 

8. 64. 32, 16. 8. 4. 2. 1 2 3t& 

B7~B0t^iUty7-f- ;Wh'SF8— SF IT 

[00 17] @1 4fciJWC. WalKi 27frt>mm 
T" 1" 0" {^#<^-ftL. B7**" 0" 

i" tobvbs. «Tffl<w/7^-/u 

HSFl a>£>&Jhffi<W 7*7 4 —)V K S F 8<7)epra)lIT 

t>&*mz&L<^tt&zbiz%*)^ z^^ mm 

[0 0 18] £«MHWilW-*fctf>fc, ^<oA><0* 

&iiig*f*3 *rc v % h . «ras¥*M-&tt ' 77/vo 

IJ6O-AN0. 1^5 6H*^6 2HfclS«§^T 
^£Wi|J£<3ift£: rAcr7X?K^/w;J:|.TV^ 

tli, i^>f-;p-HfflSc7)^Srttcfcfts»Swa 
'kfiiga*. b* >y h 0 ±tf 0 ^ 0 T** 9 <01iuf£T\ 

Z t Wl&toX-h 9 . 5 b' -y h HU*> 3 2 UMi^ttr 
(i. ±fib'-yh^|63^8raSr4'ifea5^gBL^SF3. S 
F4, SF5. SF1, SF 2^-9-^7 -<-;PKie^iJ*i 

* —)v Yn<^mm:w&^h z t twss-rft o . 

SmMTii Vcr>4ft<r> 1 <7)B#igk:^K»||g£ 

»T S i b lz i 0 . bu^co-9-7'7 4 HEW t ffl* 

[0019] 1 9 9 O^cf^Sflftm^tifffcl 

fl^&ftfffai&oE i b 9 o - 9<OiJ3±ft<9f&:fc r><^ 

J±. 7 4 — /PKtfOfi^cOb'-y hfrbHWy -f — HcOS 

f*ob'-/h^T-oi*rarai»*^ >M<nmt<w&m&i$m 
mscchh 2os y#iawi:-rs £ t tzt vmwi&mm 

\y ^mzmixvyy a —tu y £ffifnt-r . 
-mzmtbz z t iz j: o 2 o s u s-^w fc c t #t 

[0020]^t, #B£$S*-*JlV^Ha<0b'.y h 
LEJOi- & £ fc fc J: o T , £ <0^fr£jf *rT i i: **-C 
%htLX^2>. 8fc'7 Mi*c9%£. ifi«B7SS 
F8-li:SF8-2^. B6£SF7-lfcSF7- 

2iz*ti?ti2ftmi. &«ftmntitc.+)ry'y 4->vy 

itm.mzWMLtZ. SF7-1, SF8-1. SF 
1. SF2> SF3, SF4. SF5, SF6, SF7 
-2. SF8-2tf0»Cl7-r-/t-K£l O^fy < - 



y h*^acc07 -f t*<5D«f£-Db'y h tf^^raS- 1 

8. 8$y-£i:-ri>£ ^-c^. mmnmmmnmw 

Ztitikm j g2tLX\y&. 

[002 1] =5ri>. ±ief&^TIiffl^a^$r^2ji 
$W)S±&b'-y h^rB 1 1 Ztlt l Z*im-t&&±.tiLcr> 
■^y7-f-;l-HSrSF It LTV^*i. *«HBT«ffi# 

Tftb'-y h B 0 . nffi(Oi±ttt'7 h S: Bn-1. «T 

7 -f K $: S F 1 b mitz . 
[0022] ±^<?5 J; a ^r, If7*7 -f —)V KEJiJcoSji 
^ 7-f-/PH^f®^^«^^H««^ s *>l»VMi» 
y@m<r>%.\ ^7*7 -f — ;U h" Srfl-Sf-f 6 i: ^ o ^^Tffiiil 

7*7 H SrMfl"$ -^S i b iz J; r«lH^(tSBS-?P 

z <wpMmmzm-3\, ^x z <rm&cmm<r>%dt* i ®mt 
&b^oT4"rjy&§emztix^&. mm^- 

8-123355^^#, ^^#M¥8-211848^$fi^(i. WlW 

fr^m*^? h/^mtaL. ztizm^x. movi-m 
zti&mmi&wfflzmm-r&j; o izmmnztftzvimi- 

&b^mmffimi$tlX^&. #^*F9-102921^# 

«JE2rfi : o^fe**ffi«$i^TV^S. ^^#^¥9-34401 
•^•^(cti. »B^liill5S:«i$!|-rs^:46c7)«iE{t-^^^ 
46*tf>T*3§. Z:it$:^-y ^T-y 7--r-7';P-fc L-TS!^ 
ffiLfltffl^^U (ROM) fc»^3XTi3<^rS**IBtt 
ZtlX^Z. 

[0023111 5{i#ra i F9-34401^?g^lSia§fl. 
TV^<l^-«iE^r&5-^rr7'o-y^0TS)^. I^Ji 

TfnBMT-SRfcii, mk<nyv-K<rmmm^*yv 

-A.jCtiJ IZimZltX&Z . ^ilh!g7U-ATC05W 

fflt. ifL 5-3^7 AT'^aJtfi-§-^fiD^: UPDP 
fi0iB»SiJfflIIIIS^i:iM-5. ddT'^ROMt|Etf$-^ 

«. Hajr-^Sr*ttT^)Tfc<. 
[0024] 

[^BJ^jB^tJ: -5 t-tSHJ!] JiUic7)^«1t^fcv> 
T . "9"7*7 — ;P H)iIcoftM-ft;t=: J: h -ym± . iftBiSl^i 

SB^+^^pffii^nTfc^-f. -m^mmm^azn^x 
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it. m^mm^mm^ff^ti^m^^&^i^y^ 
xvf xrv^f xitn^mx-b i.**. ^Ptira<?)i6® 

[0025] «#*KEfcJ:-aT»BflMillJ*««W-** 

*Tfigtt 9 . Z(?»!iX'i&imX'b&tf. MH^iS^ 

t o o 2 6 ] *it, »sma»!M*frfcr*=e*iiEE 

[0 0 2 7] £*>3&fc#W*-4fc, JSKOMHiSfcL 

awes-** jh wt a? i— a -pwwEe-^^sfeje l t v > 

ST'fcL SteBMEj^S 2*>£> 3 1 S F 

6AfH-**»«L-"C^*«JB»»fe. SF6#M3KLSF 1 
~sf 5*%eL-tv^*«0IIKMW*ii:fc:«r«5. Z 

£*l*MlM-4fctf>lc, flEES? (flUfcf+l 0) 
S. fci^. zzx'mjLiTa&yv—Mxm&LAi* 

mimmizimig. 41^ t * *» 6 . & 7 is 

TOT t i: *> b cDff Jgfg-f-Ji 3 1 T* £ *» 6 » WfcWiW; 
[0 0 2 8] m2<7iWmM.k LXit. mmzit. Mmco 

z.<ntz*>* u*<7>i3mx'tem)&v>im\^ffiE&x*%% 

[0029] ^3coraS^ifc LTJi. ftSWttrttTIi* 

[0030] (*W0B«) *^(i±IE<OHSlc^ 
»W^lilll5tf0««S:l : L<jrp*iI-r4|iiW^^afc 



[003 1] 

u ^^-yy -^vcr>m^h-^izx*}9m^m^ 
•f&ffiM&fFMtzti^x. i7i/-i, ttzltmyu 
-M,timyu-AX *)mco^<tt—^cr>yu~M. 
t^^^T^^yu-Mzmf^^t^yy^-juY 

y 4-ii>Ytm^mz± *)mtetix\M>m&wr7 
< -)v \tf8autk . My is-j*x'v>mmm-%k . 
myi'-Mz&\\xmm<?>m&£ft&.-t&cr>i l zmt&ft 
ytvyy ^ -iv Y<F>m^htt%&-th%tit*)-yy 4 

%mx'b&. 

[0032] t ttftw<o®mwmmt. iy<->v 
Y$m*m&.wyy < -/uYiz^mt. zwyy < 
-/vYnmn-Orbitizx mmzm^-t mm$&mw. 
iz&^x. myv-A. t^itmyi—^km^y^- 

l>£K)fflWj?*< ki>—^nyU—J±kfrh&Z>m£cr> 

yv-Mzanhmt^yy 4 -)VY*%m^hmt*r 

yy 4-)VYtmmkk. myu-J*. ^3ti±H«7U- 
^tWmy\y—^X 0t5<7)^< b fc— -o<r>yv-i*k 

^tnhTk^y v-Mz&vhmim^sd&thM 
igmmz&^mb , mzttv-yy a ->v HEM^sfc j: 
ifwm^m^rsm^mzx ^tm^tix^h^^y 
y < -)v Y^mma xxm^mmm^<r>mmb » m 
yis-j*Tcm&m*irbfrk. myis-Mz&^xmm 
nm&ZftQi-t&wzmt&wt+ryy 4 —ivYcn^ 

-th i t b -t h v§mmjmmx'& h . 

[0033] *^*5|HB<7)Pgp^^M(i. 17^-^ 

-fUY<^m^b-\tizx vffim&m*;-r&ffimmmw: 

izts^x. ffiy\s-j>^ ttimyu-J^brnmyu- 
K>mcr>^< b i>—~?<?>yU—J±bfrty%:&ffi£<7) 

yv-jxizwthmatyryy 4 -tvY*w&thW&r 
yy 4 -iv Ymm^&b . my u-Mz&if&zm-v-y 
y 4 -)v y *&&th?&tiryy 4 -iv Kjfcjg^at * 
miwttyy i-^Ymizzmt. m&t&L 
mm (ut2&±v>gfm) iza»hm^yv-M.X' 
wyy 4 ~)v Y^^?-y*m&£it*yy < ~>v 
Hia-ft^a* 1 t>m*-& l . z nyyy * —)v y&sv** 
- sb tre LH»^t3 tt 1.^7 j»x'<vmmm^k & 

^t^m*$&t2>cr>i,zmi-&&%rt-yy 4 -)vy<7M 

mZL.Wm*ix?tilztfLX » 
[0034] * ^*^BJ<0Pgp^^B(±. 17^-;P 
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mmm^gkt . JS7u-Afc*jw-*s6#9-7*7 -f 

m%ftV77 4 -/H*«5SE¥B»i. LBUt ( L 

{i2Jil±<0S^) tCfcftSM^L'-ATWfflSfl-f- 
H>riffiWSfi-§-fB1i^S*^if!^JiiL. .lixkiwlBL 

[0035] 2^4^0WH3i^BCtt % 17<-^ 

^7/-^ FiE«¥»i: , »71/-A, £ 7t«M7 1 — 

(U42iSLh«aa») tc£(t£5i£0'>7U- At©t 
tS*fflU £ft^£iifFiELBigCfc't&Si7U'— Ato 

[0036] *%Hjc7)|^ii«^^«, 17^-/1, KKJJ 

ib*«hr<W7*7 4 -yn^^-wu ftotr? .* ->v 
v<m.*-&irtiz£ ^mzm^mm^-mtiizii 

x'com&m^bfrb. myis-Mz&^xmmommt: 

[0037] tj&imrMNmimt. \yi-iv 
-)VY<m^fr^zx K>®m*3&f;i-mmm*jjm 

iz&wx. ffiyu-A.^ ttzii^yu-j^tm^yu— 
A J: "9S5^)^< b l>—myU-J»bi!)>b%:&T8i£<0 
yv- Mz&n&&£<F>*ry h y j-)VY3£m&b. m 
yu-j». &tz\myi'-J*bmfty\s-£>£*)m<7yJ? 
t£<b\>—r><7)y\s—J±bfrt=+j:h^£cr)y\s—Mzii 



if&&i;<7)m&m^commb. ^yu-^x-con^m^- 

bt>t>. my\s-Mzt5^xmm<Dm&zft£.-t&(Qitz 

mt&s&tvyy -f -tuvcom^fr-t^m^t&zb 

zmtb-tz>ffim$&;iimT$>z>. 

[0038] &iz*jmmmsti&mt. \yi-iv 

VWRkWBtfWf? 4 -juvizftmL. zwyy 4 

iz^x. m&~?&Lmm (u^jiit^g^gso iz& 
ifh. myu-j^itzitmyv—M.bmsyu-M.XK> 
HtrOiJ'-^r< b i> — 3»7l/- J^bt^^h^^yi — 

h.x<n*ryy <-)VYmt>*?-vb. Htr^LB^cfc 
i+zmyu- j±x'<m&m*$rbfrh. myv-Mza^ 

Tmrf2LH*£tisi: LxmW&^*mm$:%gL-?h<r) 

izmthftstvyy 4 —jv ^ffM^h-t^ , mfgLM 
mzti-etiizMLx . m5£t&zb*mib~r&mmm 
7&j&x'b&. 

[0039] ttz^mcommmm^ma. \y<-)v 

->vY<nm^frwzx^m*m^&mw$k7ivm 
iz&^x. mm-t&Lwm (Lii2jajb*>B««) iz& 
tthmy\s-j»x'<mmmb. miLwmiz&ft&m 
yu—Ax-comigm^bfrt,^ myis-^iz&^xmz 
Lwm^fob Lxmmew^timmi&k-t&wzm't 

[0040] £ttftWcD®$m*k-JT&l£. lyj-JU 

-jv wM.*.^fr*t\,z& *) nm&&z*i>mtBitiVtm 

fcrUv^-C. P^-Ti-LB^ (Ui2£Lh<oi««) KiJ 
0|fr^-^< b t— owl/- Afc3&^^rS5fl*c7)7U 

miz&if&my\s-&.. tttmy^-^bimyu- 
yu-AX'ommm^mmb. frELBStcfctt-sa^ 

[0041] UtcBWiLfcHl 5<Oft-^1#jE6- 

«WCtt . JS*^> 7 P - A fc*J Jt 6 . t i; i fc ^3»Jg« 

mz^ztt^yy j-frYzm-m^zBdtvyy . 
4 -ivYmmmztmvx&z . ^ify^ -/n** 
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}fiE£&5£U my^-^TMtmLt^yy 4-/VY 

[0 04 2} ztuzx-^x. T&i&yis-Mzimhx 

immS*b 3«KC»*3*fc«*f: *^ -? T V * Sit 
[0043] ifc, jB*tf)»D7U-A 
t^tzfy 4 —)V \ t %d£>*9--y*$£K&7'y < —iv 

mizmtx. wmoyu- Mztnf&%m-yy 4 -jv 

KjWC&<, 271/- J±\2.±M<7)7l—Mz-titthft 

m-yy 4 -)v Y<n%m h^mztifcm^niE. 

[0 0 44] 2fs^BJX'{4. iiSrO^-A^fc 

^t!Bits-fr-cfc#, p«-rs2B* lb 
m. u±2£Lk<7)iE<7>mi) izj$w&mi&>$&t*r77 
<-)VYt. m,yi--Mz)nft±m2mmT^mmm 

^bfrC m7ls-J>?±si2mm*:ti?tLt,z}5\*Xb' 

wyy a -iv Y*mtz^h'^%fr*wt*r yy < — 

a#H*r b izft ? nmmx'&+ft%nm*F*im% 
*3-c*>. m&th2w^wbL,xmimg&**y 
-b^^-ar. ^mzmm-t&mmz 
hzbtf*s&b%*). mL\mwmm<mmmkw% 
$>ti&. z.i\immz%&m&*m&^&b<!K.<F>m ] ox' 
iy< -jvy* izwm-t&y- yy 4 -jvYcom* 

nb-fhb. ly 4-)VYX'&mWmKlo&3&tm& 

oftiiflHa* 2cr> n §m*)b%:&. zmmzbizmms 
mui. 2M*^*t Lx 5 tmmzrfim?hm%.*mL 

%mtimii. &*T7y 4-/VYZbl,z. r 2 Big b fc 
#»M£j . r2®Sfci>fBfcj , r^i.^Ii^ 

ftoT. -lOiofc^BSmGrCfl 



[0045] 

[0046] S5liMU640X480*7-If 

%$>#7xmm i ±ic . ^iwu^i^i^fcs 

H^*&?«C0PiM6 A*H5g£5IS£-ri> J: 3 izMfcZti 

[ 0 0 4 7 ] SSSM0^7X««2±fc{±T-^«fii5 
i: 7 , X h v -f 7°ttcoefeRIS 8 

tu afeRIS8^»^*Wi=IIfeT^3Kt- ^»^3K*9 

[0048] 2^<7>iiv^WSL<rmz\±. a.U>>AH 

SfU ^*)V1j*m£tih. -r-^mffi5<i 19 2 0 

-en 4 8 0 ttm$LZ tlX \> . 
[0049] j^EMfcJilRaKjay -W'^jWMdS 

itxmLW77 4 -)VYx-n\<\ *>mm£&tzw)m 
[ o o 5 o ] H3«. *m&zmv>imktmf&z^-t7'n 

^«]E»1 9t,Zt3^X3m$tltl±.X\ PDP/fa 

yv a wmmm& 2o\,zmt>ix. pdp omz/ttmbti 

[005 1] H4liPDP/f*-f xrwB»w«»<o 
(5-l~5-m) I41*rtfc-r— ^K? 

5-mtEPjD§ix«.. ^E«@l 1 (11-1-11 
-n) {4, flJMfcj^iEK^-fAl 2fci(a*$n'CV^4. i 
«3i*H9-f^l 2fciO*aE««il 1-1—1 l-n(££ 
^NV^^'ffiOa^n, -r - ^ flffi 5 Ep Jp ^ fLTt x - ^ 

4. 

[0 0 52] H»Wil3J4PDPfl3^Ttf5a5« 

9>f ^' 1 4 iZ i OJS^f^VI/X^lt^S 13 ft^-LT P 
DP^iB(cffljDS<i*. 

[0 0 5 3] f-?K5^fA'lo, ^EH9-f>-?12, 
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WZtlZ. VyJJtfflMm&l 51*. T—?YyJf<M 

wuhk T&tYjj'Vfwmt* tmYy^^mmm^ 

t&-£A,Tm!8.ZtlX^& (HHJLTttW*) . 7—9 
Y y4 * 1 0 1*5*-* H 5-f >"«WMlI»fc:*«3;h.T*i 

T-9Yyj^fflw®m*. «^r-^ft-§- (R7 

~0, G7~0. B7~0) Sr7U~A^^U 1 6j&>6 
[00 54] jQEK54Al 2tt, j^F5>f^ 

i *M»mam£am*&. mm? 4 s 

[ 0 0 5 5 J JfcfcH 1 LT . *WfflWWflffllJ*T' 

«k o C . *UHI#ffliEfl! 1 9 WtW7 4 -)V Y 
«S&^*«M£*^7 * -/l^' ( S F ) £fe£tt2 1 fc , bu 

y v-Mz&Yrhm&ryy 4 -)V y £Elg-r 

*. 

[0056] mt^ryy 4 -)\<Y%m&2 2\i. X&J 

[00 57] ?tefr*r:r7*-/i'K8Be«2 i«»»ajL 

*ffl>ft!J (ROM) 2 5£Wi§LT&9. CKxtCJi, 

$-£&'<zy-y'y j -n-YlzmtZr-fte. smt-t 
2> P D P&^7*7 -* FE«C# LT . ^ftfSSfc/'C 

[0058] H2cii, ^mmixm^tz^yy < -ju 

Ycr>. yU—M.^X'(r>WM.Orct> &T7y 4—)VY 

14. ^fitst«at^##s ! ^«^tf3tfo^^rat . iff 

^iftm»irai:*^^r-5TV^. SF1~SF 
5. WSF8(4, #-5r»SK 2. 4. 8. 1 6. & 
tXl2 8tCfi^ft*«SixTUS. SF6-1, SF6 
-2,.»tfSF7-l» SF7-2COV^«. ^-ft-f 
il»g3 2. 6 4«9M*£23£frL;t3ftgl 6 (SF6 
-1, SF6-2) . &tm&3 2 (SF7-1, SF 

7-2) ta»-^rw*s*iTv^*. Clil^^y^ -f- 



/UH(4. 8t'7 htf)2it®t<7)£.h*-y K B7, B6, B 
5, B4, B3, B2, Bl, B 0K**l<r*l*ti&-?f7 
£*lTfc9. B7~B0*n*»0*H=JEtT. -Hl-fil 
SF8~SFl#fBK. fcM^Nfcftfc&S. 
2i^c000 1 1 1 1 l=32ti. r S Fl~SF5*< 

f6#. ztiw^vyy 4->vYm&&ti tzntrnt. 

££23ftltl 1 000000 = 1 92J4. rsFl~S 
F5. SF6-1, SF6-2*«^, SF7-1, 
S F 7 — 2 TkXf S F 8 j tC^rjC-r S . *^HJx\ 
^±HS:^-r-?.%^t'{i. 8h*7 Y25 6$m<F>m& 

mmfi. *cr>t£±si<7)ttfcmmzft'>xy-7y < ->v 

Y<7)mt/3&&t>*'?->t l z>gm% : i\h<r>x\ ;«pd 

Pfi2 5 6®iBcOWSS-^-rscii:^T'#S. #ltifc 
MTt±. II 2 fc^-rr t <, SF 8<75W»;: SF7- 
1. SF7-2fcJ:IfSF6-l, SF6-2£-€-iX-? 

*i »5 «f tcfc ^S^3K-9-y y i ~)V Yvm&M&QMXKi 

[0059] OTC. ^-9-^7 4 -)VYm&&2 1 <0 
l^-A^^T-9-r7l^-^SF 1 — SF5*i^3t. 

^^-^^231^0 0011111=31 tc^je-r 

r 3 2 j . 5&&r7y 4 ~)V K»aa»li, 

tit. m.yu-Mz&v&mmm^ r 32j t&TH 

^tUROM2 5K< 3l7W-AT'Oa*tV^ 
3fc^^— r*r7yU— ASF6- 1 , SF6 
-2. SF2. SFKOMj fcWfB-r^2Jti!t0 0 1 
000 1 l=35£^tfiU •5-ttS:PDP/f J 'fXr 
U-flBiftSlJffllgS^tjIIS. PDP/^-fXri^flBlbSfJ 

-ASF6-1, SF6-2, SF2, S F 1 

\z. T&yis-A.x'nmg.mmt r 3 2 j u^i^-a 

fctJttiftaf^-yfc r 3 2j RO 
M*»i5,{4«7W-AO«BEiS-*t-Srt-4«^ 0 0 1 
00000 = 3 2i«K»|iS«ft4. "f 

wnr^u-AKijJt* s FfHf ( tcstjjs-rs 
2i^:) i:-srf-s«-^wi. myis-£.comg.m^k 
-wct&m^ffROMfrcwin-iiiisti&nx'. zti&* 

%.'*?->imyis-&izt3^xmRZti. ^tiifi^ 
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Sfxft. 

[00 6 0] zcvzoizLxmftztite. myv-Mz 
&»&3&t*ryy 4 -ivy-<r»*9-y\tw&ryy * — 

ii-&¥t^^~ym&<omzim^tii> . 

[006 1 ]-HfBAHW«%lS«JRHU. 

±x~v>m&)-yy < ->v Y<Dm\m&.mtco^smmz 
fcrBR^aaaswrtt. tt^u-Atcfcttftawi-^fc 

9tL&<&ftfc*>« «U.Hf. S*aKCI4«iE*«^»ar«^- 

fcfc*jEjiftSr3*m*4 a fc ^a wi#£tT tt a 
yi — Mz&vhmm<F>$&tr7y < -jvyzx* viz 

cot 3 &^-£aa*»?«£*u j: 9*&^£iNHMfc9K> 

WW* «*»ft i k ^nrHfc* -5 . 
(ft 210109) *Jg$£J:ft*205afeMtcg 

ftS«jSfl-^»]Ea5 1 9 W«B&Sr^f y o -y ? ®T"& 
ft. H6tC^t«K«^«E»l 9(i. JS*3 7U-A 

■*-ft*3fcrr:7 ^ Hiatal 2 2 1 . ztuz* -dtis 

It S ftX V * ft ffi* 60 y V - A 9 - V £ R » ttJ 

l, -eixi:, si y v-Kxmm&h m& z m^-n&m^ 

•*-ft«3t9-^7 4 -A'HSfee«2 1 fcsfr&HMSSftTV* 
ft. ^-9-y7>f-;PKiBfggE2 2tS. S-HSfc&ftft 

S>t'J2 3 (2 3-1, 2 3-2. 2 3-3) X*:VV> 

77 4-a>ywbm2u±. mmMinm&bmmzR 
oM7--y-;\szm^T9mLTi>&\,w. ^mmmx 

it. Ztlit, 25 8£J]<r)3m^—tTh\3>- 
*— 7^* v 2 6 &m^Xffif&2tlX Vift . 

[0062] zzx\ ^mmwizisv&zm-v-y'y < - 
>vm^2 iiz~?uxmm-t&. 
?-vmm. mmy\s-j*x<mm.m^zfcitz. m 
ftmt-t&PDP&xx/'Vy'y 
j-jvvmmizttLx. wtw-y tmtztizmm 
kevmrnzmmtx. z.e&m i r~inz&s*"fth&& 



&T$i#>t>tl2>i&&l l Zl$atmzi. ->XZ<Dr—7>V&ft 
j£LTiJ^Ti&v>. Xm&MTit. Z<7)3&t>*?-y 
Sr^-xftx-7";U5r, 2 5 A*. Sffl^cos^t— fer 
hnyz a -5M-yh7-^ (NN) 2 6 ^;::?sW£•t^- 
TS>ft. -r^Jl^— • trhoy^i- ^;u*>y hv— 

^26«. dsp (?i;?)\sM*§-wmi-vy°) mxrn 

m-Z>Zti>*imX'$>&tf. 2js|gi£0iJT(i:. >:«03Im 

o-tr-y-^- (Sffi±=ta&) k, jayifc&g&T-^&fa 

ft. &-?T. YV-tiz 

x hymn^mzmpftt &tmbco{im±.e>i> <r>xhh . 

[00 63] 3fA--trhny-i-7/^7 

&£vztix'm^t>ti&^m (mmzmm^ 

\<mm,tf%ztix\^h. zzx\ ;<o3iza-7;^ 
•y hv-fiz-o^xmwTh. A7jy-H«. 
4>®y-Ki§. a}^y-h'Jik*^«^$^ft. ttz. 

^mmmx-m^fz. *ryy i -fvwmsmmmi. m 
mm lx-m^fzii^trntx. m 2 ttx v ^ft a 9 

<^2asfcT-^'rftarat. njfe^iw^-tisitT-fc 

ft. 3Jf-A-7^*>y h^— 9<?)KhJ— K^d*>. 

1 8 li{±. 3 y u—Am^yy < —>v Y%&t'*? 
-yiznmLtmm r 1 J t L< it r 0 j ^A^Jf ft . 
ID*>. 3 71^-Afrtc;tjViT. C«It{f SF 1A^SF4 

r 0j ^ATJ-Tft. |B|^CtTy-H9*>^ 1 6Cli, 

2 7i/-Atfr<o^7^N^-v^iB-rft^:tt^ y-H 
l 7 2 4 tc« 1 y Xs—Afficoftft^f-yizttm-t 
ftiaffl^amA7j^-ft. A7jy-N*2 5Wi. my 
u-&xmmt&mi& my^-^xnmmm^) zm 

-rtScffl^A^-rft . a-?;!'** hy-^ts, 3 
J: 3 te, -?-^Aai73M«£-^^^tTft 

ft. fie-p-c, -it^wATjs-Ma-rft-t^i-oT, ai 
y-yy <-ivY%3t^9->iznm-z>®m. r oj t 

L<{i r 1 j A**ii^*iaj*Sft.ft. 

Hl, 3. 5 tcfcttft Ji}?J#* r 0 j *<0flfi^aj*y 
-h'fc*3(tftm?J* J r 1 J TJ>o*:*§£. SF1, SF 
3. SF5tfim3t. %cr>mwyy 4-)VYWWtk 

[0 0 64] z<t>-jl— hv-7<?>wmir&<?) 
j:a-c$>ft. ATjy-Htciaffl^A^-rftt, j#a^> 
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-h'^kiHS. 

[00 6 5] 

im ] 

Hi =f (2Wj,I i + flj) 

[0066] 
[&2] 

f (x) =1/ { 1+exp (-2x/u 0 ) } 

[0067]^. ^m^y-h'Ji^^y-Hcoai* 

[0068] 

[&3] 

Ok =f (2V k jHj + yO 

J 

i&tti989^fl) *te»»cB«3*vo**. bp*, # 

[00 69] 
[»4] 

Vkj c= Vkj + affkHj 
yk rk + /9<5k 
Wji <= Wji + affj 1 1 

[0070] 
[»5] 

(5k= (Ok-Tk) Ok ( 1 -Ok) 



<Tj= ItfiVoHi ( 1 -Hi) 



[0071] ;;tiS3Et/7 4 -)VF$ifeU2 l^O 
A^iHi;>jk?)|SflS£. SBMH 1 J: "3£, yt^-y 

^r-yy^r-yjut lxromiz&z&AsT&k zt t 
^oAafc^LTf^oMEfcani-r**)* tmirtti 

[0 0 7 2] .KO^a-t^*-/ h»7-?li. DSPf 

f (x) £J:&?ft»ftNJt*NJGKf?t\ aj^SrffK-rS 
ro-fe -y-tf-fc Tffi&ZtiX I,** . 

[0073] nxfi^iEff 1 9 ■cseasjh.fcifT'? 4 
^ - vtt . * i eggmajftg- t rame . 

PDP/^4*rW«M»2 0^fcill6*u PDPW 

vyy < -iv v^tnmf&mis ti& . 

[0074] %ti. *mfflMTte. jfi*3 y V-MZJb 
fB«LTJ3#, -e-fUdStT, 171/- A-C'O&jgSr?- 

mmim®2 1 zmf. T&£<r>y u-^a^^mmm 

^fc«*TKliLT*J*. C*l.fc#Jtfc:7jh.fc±T. a 
->t« Wa^*^<0Ji^B«BESfl:fc#jtfc:A<ifcf6 

^ A* 7 - H Ui . 5Bt^y7 HEtlBV 2 2 K 

fH^v-v. ^*^A*-rs^7P-AK*3{ts» 
. s <o ic . • mmm& 2 1 izmmztix v » 
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[00 75] &ib\ 07T(i. iBf§-rSSS*07U— J* 

08^V^T, >W*^T-SfcMBL»2 8l±. t£S 
9>f J'tei&'oTHWrt-* 2 B^tfc ft S iliK 
JDWaiU *ft*»M^:7*-A'Ftfc^2 1^i:ja 

t . ^« 9 **i£§sb£-9-7* 7 4 -ji> vm 
2B*rt^iaiiLTv^. zcDztfcy-y? Hie 
[00 7 6] zzx\ *mmc09&&7'7 4 -tv v 
Sitmmm 1 -efflv^ t^t r tt\ 0 2 c*s#itv^ 

LTV>|,2M*«d*>. — JjnWMX'li, SF1, SF 
2, SF6-1, SF6-2#IS3£. ^ — ^ 

Fj&^MSftT. t 0~-n<7MmX~\±. SF1, SF3, 
SF6-1, SF6 - 2«<ft£. to/Wr? -f K*» 

0200112=50 0**^-9-^7 4 FfB1fgP2 

2fcie-ft$ixs. o^o, m&r^ <-)VY<r»-M>- 

a^x, htm. mi.uimBrtBfrtf2* fcixuto 
X'h-otzm^ut. ttmtLx^&iwm^-ftiizts^ 

T fc . S F 1 fr'fgft ( 2<9i§-£) t L< im$£f£ ( 0C0 
*^r) X-foifcZb&Htt. 6fi?B. 7*rB*-*.WLT 
tt. £*i6««rO» ! * : * t 2t>L<ttOT*-3fc«^K: 

V->-ra^)HSCt3V^Tt. SF6-1, SF6- 
2 (6^ac0^) tL<iiSF7-l, SF7-2 
(7«r@£Ol§£) 0*. &ft(2cDi§£) *,L,<U3W|jfc 

tf2«B<-MB-WlT*ofc*£*Ctt. d^<bC7)2a» 

<7> £:'*> 6 ri^TC i ^(fr<cW«^4 •9-7' 7 4 -)V H . 4- 

S F 2 fr'SBfe LT v vfc i fc 2riK-T. 
[0 0 7 7] ®3tV7°7 4-}VYW£.%'2. IfcL ClfL^ 

<*>«§\ ^-=5r^*>5BK^7 * -;H*Btt»2 2*»&R 



[0 0 78] ddt*. H9*«BLT. ^W^BK^T'^ 
"f-;H«*ffi»2 lOWCoV^TKSt 4. *-$\ « 
JS'<r-K»mL*2 836»6A*tJfe. JJE2iWW> 

«Jt9-y7-f-;H«tt*iaL.«2 9teaiii,*i.S. f&3fr9- 
^7^-^KSt»aiLS2 9U. ROM2 5fcJMH/"T 
89. £*>ROM2 5fcl;L 2M^«sh Lxmmth 
»^M§t5Klt 2WR^f*cfcLT4fco^-5 r 7^ 

PDPRT/ir7'7 4 -juYwm<,zttLx . ^toteJ&w 
-ybftatzti&m&kom&zmwLx . zcommf 
-?*mizw£Lxti<. jtsw-ykxmzti&n 

CCO-r— y/P-Sr^LTfcV^TtjftV^ ROM2 5K 

«ffi2 2(=8(t4ttg!l2:lfflt(c. i^coi d&SBIteao 
8«w>33M»rC«8iirv^*. -fSrfcfes « 
i(f±!22H*v^{ii3^T t S F 1 fe»es-frS^. 
*l*fc:ttHtrB<^fc? ! li2 4:**. 4fc, V^-fix^)WS 

(i0i:^4„ V^-m*^<OH*TSFlS-|Bfe 
flft*-<0B«T1±SFlMRtelSfc'*-4k*ttl«f 

g^*ti:l fcfc*. ROM2 5*^^tfi§ 

fut-r— ^3^331081:0 10 221 0 0 = 9 5 AXfoitz 
V^-r>h.*»-^r<?5B*TS F7-1, SF7-2, 

33«fctfSF3S:$&3fc. SF4, S F SJi^iVttfDHffT 

*Tfc^f%*k^*ifcft*Wcf 4. ROM2 5K 
K^ajSiifcf-^li. WJt*T7'7 -f-;PFSB«*2 2 

"9-7*7-f— /UKfjO^f-WBSOtt, ROM2 5*>^ 
ffiSfifc-hiEx-*^ ±IB2H*^iimfc*3JtS» 
jKfi-f-fc. WK^T--B8»mL»2 83&»^AASjlifc« 
«fi^-i:fc«^V^T. ±E2ai«*Jh.-WUcfi"5#»t. 
-?-n.-?'a<?DW*Ct3V^T^?-a:S / <i! -9-7*7 -f 

[0 07 9] ^C0563Kl?-7'7-<-/UHSOra-(tgf!3 0<7) 

MfWio^T«wr« . wtfrT-7 4 ->vxm.wm 

i*. IXzWmht^^ ROM2 5*^^tii$^ 
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*<o^t=#j£^6if:/7 4-/i'F£fc' 
*> t><DWm-C5m K% Mz~z>^X <Ot tei&tim 
■£>„ Mz.lt, ROM2 5frt>m&ftZtltl7 ! 

-*#3itft0 1 02 2 1 0 0 = 9 5 3T'*^^, 
~*im%m*) ftltk LXltB 1=0101 1 100 = 92 
tB2 = 0001 1000 = 24, liSUliB 1=0 1 
011000=88iB2=0001 1 100=28, 
£>6^(iB l = 00011100 = 28i:B2 = 010 
11000=88, &3MiB 1=0 0 0 1 1 00 0= 
24£B2=01011 1 0O = 9 2C04ii , 3<7)«-^* { 

hK>%&. ^comiz. f®t*r77 i-ivvm <ow?$i3 

*JJt*«KS#t-f'*l.*fLAl , A2t*3<. fctfU 
j£3S9 4 >_LT\ i> o 1 *-£7)B*(c:^ L X&Wlz&St 

&mm<mm.m^*A 1 , ^miz^mrtimmcommm 
wnjffi%m<o-frmzftm-t&. zti?ti<DMmizt$if 

iJffflSSlKfcwr SF3, SF4, SF 536*5bKT» 

UiO 0 0 1 1 1 00 = 28t*>S, 
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